universize ® HOPTAUX UNIVERSITAIRES

PARIS ] 'Y . B PARIS NORD VAL DE SEINE
%DlDEROT & Bichat - Claude Bemard

5 Medical
i“l l — Infectious diseases
Intensive care unit

VAP quoi de neuf?

Jean-Francois Timsit MD PhD
Medical and Infectious diseases ICU (MI?)
Inserm U 1137 IAME
Université de Paris, Hopital Bichat-Claude Bernard
Paris, FRANCE

A SF2H 5 octobre 2021




Conflicts of interests

 Board: Pfizer, Merck, Paratek, Gilead,
Medimune, Astelas

e Lectures: Pfizer, Merck, Biomerieux, Gilead
e Research Grants: Pfizer, Merck, 3M, Astelas

PARIS
lame ‘DIDEROT



Agenda

* Définition/ cadre nosologique
* Physiopathologie

* Epidémiologie

* Diagnostic microbiologique

* Traitement

* Prévention

université

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘



CLINICAL INVESTIGATION

[oPEN]

Descriptive Epidemiology and Outcomes

° of Nonventilated Hospital-Acquired,

e ® Ventilated Hospital-Acquired, and Ventilator-
Associated Bacterial Pneumonia in the
United States, 2012-2019

Nonventilated Ventilated
° P R E M I E R d ata ba se Hospital- Hospital- Ventilator-
Acquired Acquired Associated
. Bacterial Bacterial Bacterial
° 2 OO U S h 0S p Ita IS Pn:u:::ia % Pn:m:z:ia % Pn:uri:::ia

Event/Factor n=4,728 n = 4,561

Time to pneumonia (d)
Mean (sb) 10.2 (11.2) 8.7 (9.0) 6.5 (6.6)

Median (IQR) 7 (5-12) 4 (6,10) 4(83,8) < 0.001

lliness severity measures by day 2
from infection onset

ICU admission 2742 5799 4,287 93.99% 8162 9569 <0.001
Severe sepsis 627 13.26 1,166 55560 1,303 7635 0.001
Septic shock 557 11.78 1,472 1,603 18.79 <40.001
(Hospital mortality 553 11.70 1.330 99.16 1813 2195 <0001
30-d readmission 1,001 24.46 708 99,59 1,266 1883  <0.001
Hospital LOS all, d
Median (IQR) 17 (11-27) 21 (14-31) 99 (15-32) < 0.001
Hospital costs all, $
Mean (s0) 59,002 (67,448) 82,372 (80,624) 101,386 (106,229) <0.001
Median (IQR) 30,911 (Ce264 ) <0.001
‘i&m - PARIS (24,142-69,129) [39,149-99,323] [50,823-122,419]

UMR 1137 éDlDEROT
; Zilberberg - Crit Care Med. 2021 Sep 16. doi: 10.1097/CCM.0000000000005298




( Poor chest physiotherapy )

-ithelial Cell Damage

( Poor Oral Care )

Accumulation of Purulent Mucous

Oropharyngeal
Colonization

Sedation )

Delirium )

HAP
Incidence 3-4/1000 patient-days
Death 13-15%

NV ICU-HAP VM requirement
Incidence 4.5/1000 (38-52%)

Physiopathology

ICU

/Al NV patients V patients \

VAP
Incidence 15/1000

MV-days
Death 20-42%

V ICU-HAP
Death 48%

V-HAP
Death 31% j

VM requirement

Ibn Saied W, Martin-Loeches I, Timsit JF - What is new in non-ventilated ICU-acquired pneumonia?

Intensive Care Med. 2020 Mar;46(3):488-491.



. New entities

NV-ICUAP
NV-HAP

Tracheobronchitis

Pneumonia

“““““ FRIDERGY Wicky PH et al — Semin Crit Care 2021, in press
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. Microbiote pulmonaire

Pseudomonas
fluoresces in green
when bacilli were alive
and in red, when dead

10 pm

The pathogen
competes with
endogeneous flora

A jungle in which the
pathogen is not
alone

PARIS
gﬁme :DIDEROT
- e : Fernandez-Barat - EBioMedicine 60 (2020) 102995




Altered

o oropharyngeal
°® .. microbiota
Microaspiration or
Traditional biofilm translocation
model model via ETT
Altered lung microbiota : -
and mucosal immunity < Infection progression € -> DYSBIOSIS
LN lung dysbiosis
or
oropharynx and gut dysbiosis
Gut-lung
translocation
Fig. 1. Continued
“Indeed, it strengthens the need to include molecular techniques in VAP diagnosis and follow-up, and
‘ip PARIS accelerates the search for alternative VAP therapies like immunomodulatory drugs or probiotics “
:DIDEROT

Fernandez-Barat - EBioMedicine 60 (2020) 102995

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



"o Agenda

* Definition/ cadre nosologique
* Physiopathologie

* Epidémiologie

* Diagnostic microbiologique

* Traitement

* Prévention

université

Afection « Antimicroblens - Modélisation - Evelution



Risk factors of VAP

= Top 1 of ICU-AI

« Duration of mechanical ventilation

* Preexisting pulmonary conditions (COPD, CAP, ARDS, other
respiratory diseases)

* Major surgery, polytrauma

 Coma

* Immunodepression

* Intra-hospital transports

o S 2 Barbier et al. Curr Opin Pulm Med 2013; 19: 216-28

aI’S-COV Kollef et al. Crit Care Med 2014; 42: 2178-2187

Rosenthal et al. Am J Infect Control 2016; 44: 1495-1504

w PAngwm Bonell et al. Clin Infect Dis 2019; 68: 511-518
!(ﬂ m% Wicky PH et al — Crit Care. 2021 Apr 21;25(1):153.
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Trends of Incidence and Risk Factors of Ventilator- | ©  Wormux uNvERSTARES

PARIS NORD VAL DE SEINE

Associated Pneumonia in Elderly Patients Admitted *e’ Bihit - Gl Bomard
to French ICUs Between 2007 and 2014* MIZ | ot e

Intensive care unit

Crit Care Med 2018; 46:869-877

v" VAP incidence is lower but did not decrease

over time in very old patients compared with

young patients. 2 18-64 ans

v' Male gender and trauma were independent o | 65-75 ans

predictors of VAP in the three age groups.

018 | >75 ans

v" Immunodeficiency and scheduled surgery

were independent predictors of VAP in the

Incidence rate (for 1,000 intubation-days), 95% CI

old group.

w 2007-2008 2009-2010 2011-2012 2013-2014 ’
I ® m Time period ’
.- Me vBAISlN
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_+  Sars-Cov2 is associated with a high risk of

®
[ /
100
SARS-CoV-2 pneumonia Influenza pneumonia No viral infection
(n=568) (n=482) (n=526)
o Corticosteroids 202/542 (37.3) 182/475 (38.3) 161/525(30.7)
Duration, daysb 6(4-9) 5(3-9) 4(3-7)
. Antibiotic treatment 506/531 (95.3) 434/458 (94.8) 415/496 (83.7)
Duration, days® 7(5-9) 7 (4-10) 7 (4-9)

SARS-CoV:2 Prone positioning 383/567 (67.5) 151/481 (31.4) 63/522 (12.1)
0 _,_,—l—’_'_?l’._/ ECMO 61/567 (10.8) 60/480 (12.5) 5/523(1)
28-day outcomes
o . Influenza
4,_1_'_,7 _ — No viral infection MV duration, days 15 (9-23) 10 (6-21) 2(5-16)
20 —F

VA-LRTl incidence, %

g Ventilator-free days 4(0-16) 10 (0-21) 12 (0-22)
= ICU mortality 164/568 (28.9) 125/482 (25.9) 173/526 (32.9)
:_s--r— Gray's test, p<0.0001 28-day mortality 166/568 (29.2) 132/482 (27 4) 182/526 (34.6)

(] 7 14 21 28

MV duration, days

Unadjusted SHR (95%ClI) Adjusted SHR (95%CI)*
Influenza No viral SARS-CoV-2 vs. SARS-CoV-2vs. SARS-CoV-2vs. SARS-CoV-2 vs.
(n=482) infection Influenza No viral infec- Influenza No viral infec-
(n=526) tion tion
ALRTI 287 (50.5)] 146 (30.3) 133 (25.3) <0.0001 1.87(153-2.27)° 227 (1.84-279)° 160 (1.26-2.04)° 17(12-2309)pP
ATE 82 (14.4) 39(8.1) 46 (8.8 0.0001 1.83(1.25-268)° 169(1.18-243)° 150 (0.89-2.54) 1.25(0.7-2.2)
APY 205 (36.1)) 107 (22.2) 87 (16.5) <0.0001 1.74(138-2.2)° 238(1.84-3.06)° 157 (12-2.04)° 184(126-27)°
PAKID>
me ‘DIDEROT

Rouze A et al - Intensive Care Med https://doi.org/10.1007/s00134-020-06323-9



Resistant

“eg® BAL in sars-Cov2 MV patients

Cumulative VAPs
2

179 MV patients (monocenter)

Late BAL:
72 patients (44.4%) developed at least one VAP episode.

15 18
Days of Ventilation

The incidence rate of VAP was 45.2/1000 ventilator days
Only 15/72 (20.8%) of initial VAPs were attributable to multidrug-resistant
pathogens.

30/72 VAP with persisting pathogens

@1 PARIS
:DIDEROT b kens CO et al- Am J Respir Crit Care Med . 2021 Aug 19. doi: 10.1164/rccm.202106-
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Critical Care

RESEARCH Open Access

Epidemiology and microbiology

®

Check for
updates

of ventilator-associated pneumonia in COVID-19
patients: a multicenter retrospective study
in 188 patients in an un-inundated French

region

188 patients

Retrospective multicenter
Rare Co-infections (25/188)
VAP 48.9% (39/1000 MV days)
Multiple episodes 19.7%

Risk factors of VAP (subdistribution hazard ratio)

Vasopressor support 1.94 [1.22-3.09], p = 0.005
ECMO 3.09 [1.59, 6.03], p =0.001

Unusual rate of purulent pleurisis and abscess
Frequent BSI 15%

"ﬁl e PARIS

UMR 1137
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Table 3 List of co-infection-related isolates

Total number of isolates
Staphylococcus aureus—no. (%)
Enterobacteria—no. (%)

Streptococcus pneumaoniae—no. (%)
Haemophilus influenzae—no. (%)
Other viruses—no. (%)

Other gram-negative bacteria—no. (%)

Other gram-positive bacteria—no. (%)

Table 4 List of ventilator-associated pneumonia-related isolates

VAP group All Early (<5 days *) Late (= 5days ) Mone-microbial Poly-microblal
Headcount 143 14 129 86 55

Total number of Isolates 205 17 188 86 19
Enterobacteria—no. (%) 102 (49.8) 6(35.3) 96(51.1) 38 (44.2) 64 (53.8)
Escherichia coli—no. (%) 26(12.7) 3(17.6) 23(12.2) 11(128) 15(12.8)
Klebsiella pneumoniae—no. (%) 16(7.8) - 16(85) 8(93) 8(67)
Serratia marcescens—no. (%) 12(59) - 12(6.4) 6(7.0) 6(50)
Enterobacter cloacae—no. (%) 10(4.9) - 10(5.3) 3(35) 7(59)
Pseudomonas aeruginosa—no. (%) 31(15.1) 159 30(16.0) 19(22.1) 12(10.1)
Stenotrophomanas maltophilia—no. (%) 8(39) - 8(4.3) 4{4.7) 4(34)
Haemophilus—no. (%) 5(24) 1(5.9 4(2.1) - 5(42)
Staphylococcus aureus—no. (%) 28(13.7) 4(235) 24(12.8) 15(174) 13(109)
Other Streptococci—no. (%) 5(24) 2(118) 3(18) 1(1.2) 4(34)
Streptococcus agalactiae—no. (%) 2(1.0) 1(59) 1(05) - 2(1.7)
Streptococcus pneurnonia—no. (%) 2(1.0) 1(5.9) 1(05) 1(1.2) (0.8)
Enterococcus fascium—no. (36) 1(05) - 1(05) - (0.8)
Corynebacterium—no. (%) 1(0.5) - 1(0.5) - (0.8)

Blonz et al. Crit Care (2021) 25:72 https://doi.org/10.1186/s13054-021-03493-w



.o : Sars-cov?2 increases the risk of VAP recurrence

( ) ' )
58 Patients with SARS- 60 Patients with
CoV-2 infection influenza-associated
requiring ICU ARF requiring ICU
\ J/ . J/
More frequent VAP | |
4 N\ ( N\
a n d re C u rre n Ce afte r 54 Patients with Covid- 51 Patients with
19-associated influenza-associated
. . . ARDS on MV ARDS on MV
covid infection vs . y, . y,
influenzae in ARDS p \ p \
. 50 Patients with Covid- 45 Patients with
pat I e nts u n d e r EC M O 19-associated influenza-associated
ARDS on ECMO ARDS on ECMO
(N vy L S
7 Without VAP 43 With VAP 28 With VAP 17 Without VAP
—
| ‘ ,
5 Died 2 Discharged 4 Died on 34 With 0 Died on 17 With 10 Died 7 Discharged
without VAP without VAP treatment recurrence(s) treatment recurrence(s) without VAP without VAP
J \
la PARIS
e UMR 1137 %Dl DEROT Luyt etal. Ann. Intensive Care  (2020) 10:158

https://doi.org/10.1186/513613-020-00775-4




.+ Sars-cov2 increases the risk of VAP recurence

Table 3 Characteristics of recurrent VAP episodes in patients with Covid-19 or influenza ARDS

Characteristic Episode 2 Episode 3 Episode 4
Covid-19 Influenza Covid-19 Influenza Covid-19 Influenza
Number of patients 34 17 20 8 11 3
[Relapse 26 (76) 10(59) | 16(76) 7(78) 11 (100) 3(100)
Days between end of treatment and relapse 2(1-3) 3(0-5) 2(0-4) 3(0-5) 0(0-2) 8 (4-8)
Relapse before end of treatment 6(23) 3(30) 7 (44) 2(29) 6 (55) 0
| superinfection 8 (24) 7@4) ] 504 2(22) 0
Days between end of treatment and superinfection 4(0-8) 8(7-11) 0 (0-0) 35 (23-48) - -
Superinfection before end of treatment 3(38) 0 4(100) 0 - -
Pathogen responsible for VAP recurrence®
Pseudomonas aeruginosa 19 (56) 11 (e4) 12 (60) 7 (88) 8(73) 3(100)
Enterobacteriaceae 16 (47) 5(29) 10(50) 1(13) 7(64) 0
Inducible AmpC Enterobacteriaceae® 11(32) 2(12) 9 (45) 0 6(55) 0
ESBL-producing Enterobacteriaceae 2 (6) 0 0 1(13) 0 0
Stenotrophomonas maltophilia 2(6) 0 1(5) 0 1(9) 0
Acinetobacter baumannii 0 1(6) 0 0 0 0
Methicillin-resistant Staphylococcus aureus (1) 0 0 0 0 0
Methicillin-susceptible Staphylococcus aureus (N 0 1(5) 0 0 0
Enterococcus faecalis (M 0 4(20) 0 0 0

The results are expressed as n (%) or median (IQR)

ddme  PARIS

DIDEROT Luyt et al. Ann. Intensive Care (2020) 10:158
https://doi.org/10.1186/513613-020-00775-4
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° Pathophysiology

.ﬁ‘_\ . I Direct Immune alterations
Nasopharyngea Enhanced bacterial . . Alveol h
MI- 2y o veolar macrophages
‘ - 2 colonization adherence mucosal/epithelial Neutrophil response
< damage Altered cytokine milieu

(]
8 .
o
wn
Diagnosis
x Tracheobronchitis vs pneumonia? ‘:“6
o Proximal vs Distal? ot
<< Bronchoscopic or blind strategies? 3
Treatment
2
% [ Frequent MDR and PDR pathogens ‘-é’
L3}
v

Fig. 1 VAP risk in Sars-Cov2 infections and other ARDS: similarities and differences. The main elements of pathophysiology, diagnosis and treatment
of VAP in ARDS patients are schematized in blue. In red, the potential elements due to sars-cov?2 are discussed. MDR Multi-drug resistant; PDR
pan-drug resistant; PK pharmacokinetic;, mPCR multiplex PCR or other molecular methods

PARIS
:DIDEROT . . .
Qﬂ > : Wicky et al. Crit Care (2021) 25:153 https://doi.org/10.1186/s13054-021-03571-z




Journal of

Antimicrobial
JAntimicrob Chemother 2019; 74: 1595-1606
. doi:10.1093/jac/dkz074 Advance Access publication 6 March 2019 Chemothempy
Y ® ; A—
® Geographical and temporal variation in the frequency and

antimicrobial susceptibility of bacteria isolated from patients
hospitalized with bacterial pneumonia: results from 20 years of the
SENTRY Antimicrobial Surveillance Program (1997-2016)

Helio S. Sader'*, Mariana Castanheira’, S. J. Ryan Arends’, Herman Goossens? and Robert K. Flamm?
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o 20 years SENTRY (hospitalized Pts with bacterial pneumonia)
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. The Impact of Early Adequate Treatment on
Extubation and Discharge Alive of Patients With
° Pseudomonas aeruginosa-Related Ventilator-
Associated Pneumonia*

Harriet Sommer, PhD'; Jean-Frangois Timsit, MD, PhD?** Maja von Cube, MSc'; Martin Schumacher, PhD';
Michael Darmon, MD, PhD*; Carole Schwebel, MD, PhD?; Stéphane Ruckly, MSc®; Martin Wolkewitz, PhD';
on behalf of COMBACTE-MAGNET Consortium

. : : 08 7 — Adequat
465 patients with VAP due to P. aeruginosa —— Inadequate
308 received early adequate 06
157 inadequate or delayed adequate treatment. > ]
g 0.4 —
<
Extubation o
//,/' 1 T‘ Discharge from hospital 0.2
i
VAP 0 . 0.0
\\\\ T T T T T
.‘ 1 2 | Death in hospital / reintubation 0 20 40 60 80
Time (days after first VAP)
Figure 2. The curves display the summary measure, that is, the probability
o to be extubated or discharged alive, for adequate and inadequate
‘* PAng '''''' b treatment. VAP = ventilator-associated pneumonia.
lame :DIDEROT -
: Sommer et al - Crit Care Med 2018; 46:1643—-1648
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The Impact of Early Adequate Treatment on

Extubation and Discharge Alive of Patients With

° Pseudomonas aeruginosa-Related Ventilator-
Associated Pneumonia*

Harriet Sommer, PhD'; Jean-Francois Timsit, MD, PhD?**; Maja von Cube, MSc'; Martin Schumacher, PhD';
Michael Darmon, MD, PhD* Carole Schwebel, MD, PhD?; Stéphane Ruckly, MSc® Martin Wolkewitz, PhD';

on behalf of COMBACTE-MAGNET Consortium

Open issues

1. Inaccurate definition of VAP may lead to overtreatment with no effect or even harmful effects.
2. Late diagnosis: lead to late treatment unable to reverse the harmful consequences of VAP
3. Definition of adequate therapy solely based on the antibiotic susceptibility profile is insufficient

université

Crit Care Med 2018; 46:1643—-1648
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1. Who are the patients with a clinical
suspicion of VAP?
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Main criteria for suspicion of HAP/VAP
*e” (Delphi process international expert panel)

3.8 33

3.1 3.1 2.8
’ 24
1.6

A
Agreement on VAP

suspicion criteria

2.0

ORNWMW®N
—
—
—
L
—
——
L
e
B

Worsening of Hypotension / Fever or Purulent Leukocytosis or CPIS Encephalopathy  Dyspnea Auscultation
gaz exchange vasopressors hypothermia tracheal leukopenia abnormalities
secretions
/suctioning
3.7 3.6 3.5
A HAP 3 [0 | I | [ I T oo
Worsening of Hypotension / Dyspnea Fever or Purulent Leukocytosis orEncephalopathy Auscultation CPIS
gaz exchange vasopressors hypothermia tracheal leukopenia abnormalities
secretions
/suctioning

université
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Population or populations?

* |Intubated/tracheostomized/ NIV

* Preexisting pulmonary diseases (COPD,
ARDS...)

* ECMO

* Immunocompromized hosts (neutropenia,
others)

PARIS
lame ‘DIDEROT



Biomakers?

VI. In Patients With Suspected HAP/VAP, Should C-Reactive Protein
(CRP) Plus Clinical Criteria, or Clinical Criteria Alone, Be Used to
Decide Whether or Not to Initiate Antibiotic Therapy?

Recommendation

1. For patients with suspected HAP/VAP, we recommend
using clinical criteria alone rather than using CRP

plus clinical criteria, to decide whether or not to initiate
antibiotic therapy (weak recommendation, low-quality

evidence).

université
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:DIDEROT
Management of Adults With HAP/VAP e CID 2016:63 (1 September)  e63
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*  We should perform bacteriological exams

IIl. In Patients With Suspected HAP (Non-VAP), Should Treatment Be
Guided by the Results of Microbiologic Studies Performed on
Respiratory Samples, or Should Treatment Be Empiric?

R2.2 - We suggest collecting microbiological airway samples,
regardless of type, before initiation of or any change in
antibiotic therapy.

GRADE 2+, STRONG AGREEMENT Recommendation
“Therefore, both sampling and culture methods are left to 1. We suggest that patients with suspected HAP (non-VAP) be
the discretion of clinicians according to strategic choices treated according to the results of microbiologic studies per-
at the unit, department or institutional levels. “ formed on respiratory samples obtained noninvasively, rath-

_ . er than being treated empirically (weak recommendation,
Anaesth Crit Care Pain Med 37 (2018) 83-98

We recommend obtaining a lower respiratory tract sample (distal
quantitative or proximal quantitative or qualitative culture] to focus
and narrow the initial empiric antibiotic therapy. (Strong
recommendation, low quality of evidence.) 8

very low-quality evidence).
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Variation of incidence with definitions

A Total patients Table 1 Classification of ventilator-acquired pneumonia by the HELICS
with clinical criteria
V;;P Code Diagnostic method
I PN1 Positive quantitative culture from minimally contaminated LRT specimen—
: ' BAL =10° CFU
BAL culture BAL Culture PN2 Positive quantitative culture of LRT (tracheal aspirate) or sputum—not
po::?we negaaztwe available within our laboratory
PMN3 Positive culture related to no other source—positive pleural fluid culture OR
pulmonary abscess with positive needle aspiration OR positive histology OR
CQualitative Qualitative positive exams for virus
ETA negative ETA negative PMN4 Positive sputum culture or non-quantitative LRT (tracheal aspirate) specimen
1 B culture
PN5 No positive microbiology including BAL with <10* CFU

Total patients
with clinical
VAP

11 PN1

BAL culture BAL Culture 27 PN2

positive negative

- T 46 PN4!!I
ETA nogete 53 clinical VAP

23

Quantitative
ETA negative
3

s

i

e ‘DIDEROT Conway Morris A — Thorax 2009; 516-22
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Microbiologic diagnosis

 Sample all the patients suspected of VAP

 Sample patients before any CHANGE of antimicrobial

— Risk of over treatment because negative samples are uneasy to
interpret

— Risk of masking another disease mimicking pneumonia
e Start treatment before culture results.

* Sample quantitatively (proximal or distal) will decrease
antimicrobial exposure...

université
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. What is the place of molecular methods:
mPCR?

What do we know?

Biologicaly accurate

Some microorganisms are not targeted by syndromic mPCR++
What is still open issues?

Role of viruses?

Role of the quantification???

Impact of previous antimicrobial therapy on mPCR results?

Evolution of mPCR with therapy?

université
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New paradigm for interpreting the results....

@
"o .. Pneumonia panels
(Low Resp Tract samples)
FilmArray® Unyvero®
Pneumonia+ HPN
Turn around time 1h30 Sh
ol Fiehe 5 GrERErE Quantitative Semi-quantitative
(10* to 2107) (+to +++)
Viruses +
Atypical bacterias + +
Dont Legionellapneumophila + +
Enterobacterales + +
Dont Cfreundii, M morganii _ +
Non fermentative GNB * + +
P. aeruginosa + +
Acinetobacter baumannii + +
S.maltophila _ +
Staphylococcuaureus + +
Streptococcupneumoniae + +
Resistance genes
mecA, mecC +
TEM, SHV +
CTX-M + +
1MP * *somespecies
@m e PARIS KPC, NDM, Oxa48, VIM + +
v 1157 :DIDEROT

gyrA Adapted from Kernéis S et al - Current Opinion Infect Dis 2021




RESEARCH Open Access

Multicenter evaluation of a syndromic rapid
multiplex PCR test for early adaptation of
antimicrobial therapy in adult patients with
pneumonia

Céline Monard', Jonathan Pehlivan?, Gabriel Auger™, Sophie Alviset®, Alexy Tran Dinh®, Paul Duquaire’,

Nabil Gastli®, Camille d'Humiéres™'®, Adel Maamar'"'2, André Boibieux ', Marion Baldeyrou'®, Julien Loubinoux'®,
18,

Check for

Olivier Dauwalder'®"?, Vincent Cattoir*'®'®, Laurence Armand-Lefévre®'®, Solen Kernéis ' and the ADAPT study

group

ADAPT : multicenter study

159 episodes of pneumonia

Simulated impact on antimicrobial therapy
26 C+/PCR-; 100 PCR+/C-

mmittee (n = 159)
P, n=37

(87)

(49)

24)

14)

14)

Table 4 Impact of th “
VAP, n=37
Antibiotic modification _ N - . .
De-escalation Antibiotic modification 32 (87)
Escalation
Undetermined De-escalation 18 (49)
Mo change .
xﬂx:"rxx;:& Escalation \_ 9 (24) )
Undetermined 5 (14)
No change 5 (14)

UMR 1137

PARIS
ﬁﬁme ‘DIDEROT

Peiffer-Smadja et al. Critical Care (2020) 24:366

https://doi.org/10.1186/513054-020-03067-2 Critica | Ca re

RESEARCH Open Access

Performance and impact of a multiplex PCR
in ICU patients with ventilator-associated
pneumonia or ventilated hospital-acquired
pneumonia

Nathan Peiffer-Smadja’~'@, Lila Bouadma'?, Vincent Mathy”, Kahina Allouche®, Juliette Patrier®, Martin Reboul”,
Philippe Montravers®®, Jean-Francois Timsit"* and Laurence Armand-Lefevre'?

Check for
Updates

Monocenter suspected vHAP/VAP (PTC or BAL)

95 episodes

104 mPCR+/128 C+ microorganisms

Simulated impact on antimicrobial therapy
(expert panel with and without the mPCR result)
Unyvero Panel

Median turn-around time 4.6h

A total of 90/112 bacteria at significant threshold
were detected by the M-PCR system

Se better for Gram-negative bacteria (90%) than
for Gram-positive cocci (62%)

14 PCR+/ C- and 22 C+/ PCR-



Peiffer-Smadja et al. Critical Care  (2020) 24:366

Piips//dol org/10.1186/213054:020.03067:2 Critical Care
]
o~ ®
¢ Performance and impact of a multiplex PCR =
in ICU patients with ventilator-associated -
pneumonia or ventilated hospital-acquired
pneumonia
Nathan l’L‘\ﬂ'OF-SmJC{J’B“ "®, Lila Bouadma' ‘,‘Vmiem Mathy®, Kahina Al\ouch‘e‘, Juliette Patrier®, Martin Reboul?,
Philippe Montravers®®, Jean-Frangois Timsit"* and Laurence Armand-Lefevre
Table 3 Potential impact of multiplex PCR on antibiotic therapy
Initial antibiotic therapy (after Gram stain resultsy ~ n  Appropriate changes No Inappropriate changes
Adequacy De-escalation Optimization change Inadequacy Escalation De-optimization
Carbapenem + others 17 0 10 0 6 1 0 0
Piperacillin-tazobactam + aminoglycosides 27 2 15 3 7 0 0 0
Fourth-generation cephalosporin + aminoglycosides 16 1 7 0 6 0 0 2
Third-generation cephalosporin +aminoglycosides 11 5 2 0 B 0 0 0
Amoxicillin-clavulanate 50 1 0 4 0 0 0
Others* 5 2 2 0 1 0 0 0
No treatment 14 10 0 0 B 0 0 0
Total (%) 95 20(21) 37(39) 303) 32(34) 1(1) 0 2(2

Only bacteria that were superior to diagnostic thresholds (10* CFU/ml for

*Others included cefazolin switched to piperacillin-tazobactam (adequacy’
to cefotaxime (de-escalation), vancomycin switched to oxacillin (de-escalal

UMR 1137

MultiCAP...)

Piperacillin-tazobactam._

foll Cortbapenem_

B
e —— N

S ———

I Fourth-generation cephalosparin.

Third-generation cephalosporin_

——

We need RCTs (ongoing SHARP,

2 T

i
\m

Third-generation cephalosporin

Fourth-generation cephalosporin I
Amoxicillin-clavulanate I

e -

—

e —

e

Colistin

Carbapenem MER

o teatment IEN

université BUT
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One shift to ineffective therapy (ESBL Enterobacter sp missed) .
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_» Role of new pathophysiological paradigms
on VAP diagnosis

* Role of NGS ? Turn-around time???
* Nanopore technologies (TAT 6-8 h)
* Interest if previous antimicrobials?

* Remaining questions
— Relevance of microbiological diversities?
— Impact of bacterial load?
— Contamination with human DNA

université

il'ﬂ me PARLS Charalampous T et al - Nat Biotechnol 2019;37:783-92
el Yang L et al - Respir Res 2019;20(265) .

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘



Radiological

New or worsening infiltrates on Chest X-ray or CT thorax
AND

Clinical

AND at least one of the following:

. fever >38°C with no other cause
e leukopenia (<4 000 WBC/mm?) or leucocytosis (2
12 000 WBC/mm?).
. and at least one of the following
o new onset of purulent sputum, or change in
character of sputum (colour, odour,
quantity, consistency)
o suggestive auscultation (rales or bronchial
breath sounds), rhonchi, wheezing
o worsening gas exchange (e.g. O,
desaturation or increased oxygen
requirements or increased ventilation
demand)

AND

Microbiological

Bacteriologic diagnostic performed by:

a) positive quantitative culture from minimally
contaminated LRT specimen (PN 1)
o broncho-alveolar lavage (BAL) with a threshold of >
10? colony forming units (CFU)/ml
. detection by TagMan array with Ct < 32
—————————

OR

o Positive quantitative culture from possibly
contaminated LRT specimen (PN 2)

0 Quantitative culture of LRT specimen (e.g.

endotracheal aspirate) with a threshold of 10°
CFU/ml.

‘||€I me PARS

e :DIDEROT

Table 2 Organisms identified by culture and PCR testing (BAL only) in patients with confirmed VAP

Organism

ETA
(=10° CFU/ml)

BAL culture BAL PCR
(=10* CFU/ml) (<Ct32)

Gram negative

Burkholderia cepacia

Citrobacter freundii

Citrobacter koseri

Coliform (not further specified)
Escherichia coli

Enterobacter asburiae
Enterobacter cloacae
Enterobacteraeciae (not further specified)
Haemeophilus influenzae

Klebsiella aerogenes

Klebsiella pneumoniae

Klebsiella oxytoca

Proteus mirabilus

Pseudomonas aeruginosa

Serratia liquefaciens

Serratia marcescens
Stenotrophomonas maltophilia
Gram positive

Staphylococcus aureus

Fungi

Aspergillus fumigatus
Non-pathogenic organisms
Candida albicans

Candida spp.

Coagulase negative Staphylococci
Enterococcus faecium
Streptococcus spp. (non-pneumoniae, nan-pyogenes)
Herpes simplex virus

— o —

w NN

MR N

Maes et al. Crit Care (2021) 25:25



Agenda

Definition/ cadre nosologique
Physiopathologie
Epidémiologie

Diagnostic microbiologique

° Traitement

Prévention
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Therapy: Other unresolved issues...

* Treatment if under the bacteriological

t h Fes h O | d ? Raman K et al - Crit Care Med 2013; 41:1656-1663

* Monotherapy active -

* No Nebulized antimicrobials-  when to break the laws?

e Short duration of therapy

université
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. Altered tissue perfusion/ antimicrobial diffusion?

HEALTHY ~ COVID-19

BN

o s 10
Cross-sectional area (mm?)

Figure 4: Visual representation of the blood vessels colored according to their size. Red denotes the small vessels, yellow the
mid-size vessels and blue the larger vessels.

PARIS

DIDEROT Lins Acta Radiol 2020
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. Beware of therapeutic failure and PK in Sars-Cov?2
> patients

MDR and XDR bacteria
— Ask for MIC, resistance mechanisms
— Role of Combo?

« Not fully » predictable dosage using PK models
Increase in the Vd (sepsis/morbid obesity)

— Low plasma concentration
— ECMO

Glomerular hyperfiltration

— Low plasma concentrations . . .
— Decrease of Time above the MIC IndIVIdltallcfeddthera Py
Ooading aose

— Variability of clearance
Decrease in lung diffusion (Pro|onged) Combo

— I\/Iilcrothromb]ic Nebulization?
— ulmonary infarction .
P y Adapted duration of Tt

Initial and repeated
TDM++++

université
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Agenda

Definition/ cadre nosologique
Physiopathologie
Epidémiologie

Diagnostic microbiologique

* Traitement

Prévention
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*VENTILATION - REDUCING THE RISK* ‘\‘

*Avoid intubation if possible: use noninvasive positive pressure ventilation whenever possible (QOE: I)

*Minimize sedation: manage ventilated patient without sedatives whenever possible (QOE: I1); interrupt sedation once a day for patients
without contraindications (QOE: I); pair spontaneous awakening trial (SAT) with spontaneous breathing trial (SBT) (QOE: 1I)

*Maintain and improve physical conditioning : provide early exercise and mobilization (QOE: 1I)

*ACCOMPANYING MEASURES \
*Education
*Measuring performance, providing feedback

sImprovement in the overall safety culture in healthcare

*Public reporting

*PREVENTIVE MEASURES

* Change of the ventilator circuit only if visibly soiled or malfunctioning (QOE: I)

*Selective oral or digestive decontamination (QOE: I) ONLY IN HOSPITALS WITH LOW BASELINE RATES OF ANTIBIOTIC RESISTANCE

* Endotracheal tube with subglottic drainage of secretions (QOE: II)

* Regular oral care with chlorhexidine (QOE: I1)

* Prophylactic probiotics (QOE: IT)

* QOE: III: Elevate the head of the bed to 30-45 Ultrathin polyurethane endotracheal tube cuffs; Automated control of endotracheal tube cuff pressure;
Saline instillation before tracheal suctioning; mechanical tooth brushing

@1 e PARIS
P i :DIDEROT
o : F1000Research 2017, 6(F1000 Faculty Rev):2061
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HYPEROXIE?
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CRITICAL CARE
The %:Wbmulm(hbwﬁm Farum

RESEARCH Open Access §f > E

Editor: Jems-tous:

Hyperoxemia as a risk factor for ventilator- @
associated pneumonia

Sophie Six'", Karim Jaffal'", Geoffrey Ledoux', Emmanuelle Jaillette, Frédéric Wallet® and Saad Nseir'*

50  No VAP
mVAP

patient percentage
N
w

0az2 3a6 >6
number of days with hyperoxemia

' PAR
Qﬂ@> D Fig. 1 Distribution of ventilator-associated pneumonia (VAP) episodes based on number of days with hyperoxemia
UMR 1137 = - J
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Research

JAMA | Preliminary Communication | CARING FOR THE CRITICALLY ILL PATIENT

Effect of Conservative vs Conventional Oxygen Therapy
on Mortality Among Patients in an Intensive Care Unit
The Oxygen-1CU Randomized Clinical Trial

Massimo Girardis, MD; Stefano Busani, MD; Elisa Damiani, MD; Abele Donati, MD; Laura Rinaldi, MD; Andrea Marudi, MD;
Andrea Morelli, MD; Massimo Antonelli, MD; Mervyn Singer, MD, FRCA

Table 2. Primary and Secondary Outcomes

Oxygen Therapy, No. (%)

Conservative Conventional  Absolute Risk Difference
= (n = 216) (n=218) (95% C1) P Value
5 120007 Primary outcome
=
ﬁ ICU mortality 25 (11.6) 44 (20.2) 0.086 (0.017 to 0.150) .01
£ 1o0807 Secondary outcomes
E Hospital mortality 52(24.2) 74 (33.9) 0.099 (0.013 to 0.182) .03
20,00

é New infections during ICU stay 39 (18.1) 50 (22.9) 0.049 (-0.027 t0 0.124) .21
-g 50,00 Respiratory 30 (13.9) 37 (17.0) 0.031 (-0.038t0 0.099) .37
g Bacteremia 11(5.1) 22 (10.1) 0.050 (0.000 to 0.090) .049
% 40,00 Surgical site” 10 (7.2) 12 (9.1) 0.019 (-0.048 t0 0.088) .68
E Surgical revision® 18 (12.9) 16 (12.1) -0.008 (-0.088 t0 0.073) .84
é 20007 Mechanical ventilation-free hours, 72(35t0110) 48 (24t096) 24 (0 to 46) 02

median (IQR)

.00 T : r r ICU length of stay, median (IQR), d 6 (4 to 10) 6(4to11) 0(0to2) 33
54-81 82-93 94 -106 107-220
Hospital length of stay, median (IQR),d 21 (13to 38) 21 (12to 34) 0(-5t01) 21

Time-Weighted PaO2 median (mmHg)

PARIS
‘iﬁ'me :DIiDEROT
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Lower or Higher Oxygenation Targets
for Acute Hypoxemic Respiratory Failure

N=2928

Pa0; 90 mm Hg Pa0O,; 60 mm Hg
Higher Oxygenation Lower Oxygenation
N=1466 (N=1462)

renal replacement therapyll

Lower Higher
Oxygenation Group Oxygenation Group

Characteristic (N = 1429) (N =1433) P valuet
Days alive without life-supportt 74 (0-87) 70 (0-86) 0.25

Days alive without

mechanical ventilation§ 75(0-87) 71(0-87)

Days alive without

circulatory supportf] 81 (0-68) 81 (0-56)

Days alive without 89 (7-90) 86 (8-90)

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Kaplan-Meier Estimates of Survival

1.0
0.9+
0.3 Higher-oxygenation
group
= 077
=
= -
A 0.6 Lower-oxygenation
s rou
; 0.5 group
E 0.4 No. of 90-Day
2 Patients  Mortality
a 0319 Higher-oxygenation group 1447 42.4%
0.24 Lower-oxygenation group 1441 42.9%
014 (Risk ratio, 1.02; 95% Cl, 0.94-1.11; P=0.64)
0.0 T T T T T T T T 1

0 10 20 30 40 50 60 70 80 %0

Schjorring et al - N engl j med 384,14 nejm.org April 8, 2021
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Intensive Care Med (2016) 42:2121-2122
DOI 10.1007/500134-016-4548-4

CORRESPONDENCE

Prone position and VAP incidence in the W e
PROSEVA trial: attention to the causal question

when interpreting competing risk analysis— =
response to comments by Ranzani et al.
Muriel Rabilloud' and Claude Guérin'** - 0 |
—_ O
s ©
Table 2 Effect of VAP as a time-depenc
o]
L ©
O o]
>
Model I without interaction —
Study Prone position Lﬁ
VAP = =
i\,‘%i {p?r 5-year inf:rer_nent) E a g
Beuret ' 3 _‘JJJ_‘
Guern O .
Voggenreiret o
Mancebo o 7]
Total (95% CI)
Total events: 123 (Prone po o
Test for heterogenetty: Ch7* = =3

1 1 I I |

I
0 10 20 30 40 50 60 70 80 90
days

Test for overal effect. Z =1

o Fig. 1 VAP cumulative hazard curves in the prone position group
PARIS (blue) and in the supine position group (green)

nfection « Antimicrobiens « Modélisation - Evolution



JAMA | Original Investigation

Effect of Prohiotics on Incident Ventilator-Associated Pneumonia

Table 2. Primary and Secondary Outcomes®

No. (%) of patients

Lactobacillus rhamnosus GG Placebo Absolute difference Hazard ratio
(n=1318) (n=1332) (95% Cl), %® (95% CI)

P value

Table 3. Adverse and Serious Adverse Events

events or adverse events

No. (%)
Lactobacillus rhamnosus
GG Placebo Odds ratio
(n=1318) (n=1332) (95% CI)
Adverse events? 13 (1.0) 1(0.1)
Serious adverse 2(0.2) 0
eventsP
Serious adverse 15(1.1) 1(0.1) 14.02 (1.79-109.58)

universite
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2 Defined as the isolation of
Lactobacillus species in a culture
from a sterile site or as the sole or
predominant organism cultured
from a nonsterile site.

b Defined as Lactobacillus isolates that
resulted in persistent or significant
disability or incapacity, were
life-threatening, or resulted in death.

Johnstone et al - JAMA. 2021,326(11):1024-1033. doi:10.1001/jama.2021.13355



VAP plus de questions que de reponses

1. Pathologie fréquente dont la définition clinique évolue
Des cadres nosologiques définissant plusieurs pathologies correspondant a
plusieurs populations différentes

3. Les signes cliniques classiques ne sont plus les signes d’appels les plus utilisés
Les examens morphologiques sont trop imprécis

5. Les techniques moléculaires font évoluer la compréhension physiopathologique,
le diagnostic et peut étre la thérapeutique

6. La prévention reste basée sur les mémes regles

7. Les échecs thérapeutiques (plus?) nombreux nécessitent une individualisation du
traitement

PARIS
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