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Pneumonies

 En France, 400 000 a 600 000 pneumonies par an avec 16 000 déces

e Aux USA, responsables de 1,5 M d’hospitalisations avec 8 - 40 % de
mortalité selon les terrains

* Pneumonies communautaires (PAC), acquises a I’hopital (HAP)
pneumonies acquises sous ventilation mécanique (PAVIM)

 Consommation majeure d’antibiotiques

« Recommandé de traiter sur la base de résultats microbiologiques
plutét qu’empiriquement
Jain Setal. N Engl J Med 2015
Bronzwaer et al, Emerg Infect Dis 2002

Magill et al, N Engl J Med 2014
Kalil et al, Clin Infect Dis 2016
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* Expectoration
* Aspiration trachéale/bronchique
* PDP/mini-LBA
* Liquide broncho-alvéolaire (LBA)

Informatif Invasif
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Informatif «  PDP/mini-LBA

* Expectoration
* Aspiration trachéale/bronchique Invasif
* Liquide broncho-alvéolaire (LBA) N

—_— '
_, 48-72h S
e

24-48 h

Examen direct

2/3h Culture + Antibiogramme
identification

) PCR multiplex

Laurence Arma



BACTERIES

(Résultats semi-quantitatifs)
Acinetobacter calcoaceticus-
baumannii complexe
Enterobacter cloacae complexe
Escherichia coli

Haemophilus influenzae
Klebsiella aerogenes
Klebsiella oxytoca

Groupe Klebsiella pneumoniae
Moraxella catarrhalis

Proteus spp.

Pseudomonas aeruginosa
Serratia marcescens
Staphylococcus aureus
Streptococcus agalactiae
Streptococcus pneumoniae
Streptococcus pyogenes

Laurence Armand

BACTERIES ATYPIQUES GENES DE RESISTANCE

(Résultats qualitatifs)
Chlamydia pneumoniae
Legionella pneumaophila
Mycoplasma pneumoniae

VIRUS

Adénovirus

Coronavirus
Métapneumovirus humain
Entérovirus/rhinovirus
humains

Virus de la grippe A

Virus de la grippe B
Coronavirus du syndrome
respiratoire du Moyen-Orient
(MERS CoV)

Virus parainfluenza

Virus respiratoire syncytial

AUX ANTIBIOTIQUES

Résistance a la méticilline
mecA/C et MREJ

Carbapénémases
IMP

KPC

NDM

OXA-48-like

VIM

BLSE
CTX-M

Temps technique 5-10 minutes
Temps rendu résultat : 1h15
Cout = 150 €




Test FilmArray® (BIOFIRE®) : Pneumonia Panel plus

FilmArray® 816 $ ETRE

Pneumonia Panel plus - IVD RPN SN
Bio eD o
2001029 10 Jan 2020 3:31 PM
BAL v3.3 20998316
Pneumoplus v2.0 509019
Passed signara gueye (signara)
Completed FA2741 7 4
e St Résultats semi-

Bacteria . .
= Bin (copies/mL) qua ntitatifs

Bin ~ A
107 21077
(copies/mL) 10%4 | 1075 06 0 . .
Detected: « 106 Staphylococcus aureus B IN ( CcO p |es / m L)
Note: Detection of bacterial nucleic acid may be indicative of colonizing or normal respiratory flora and may I uSalivi
pneumonia. Semi Bin (copies/mL) results generated by the FilmArray Pneumonia Panel plus are not equivalent to CFU/mL and do not

A consistently correlale with the quanmy of bacterial analytes compared to CFU/mL. For specimens with multiple bacteria detected, the relative
abundance of nucleic acids (copies/mL) may not correlate with the relative abundance of bacteria as determined by culture (CFU/mL). Clinical
correlation is advised to determine significance of semi-quantitative Bin (copies/mL) for clinical management.

Antimicrobial Resistance Genes

Detected: None
Note: Antimicrobial resistance can occur via multiple mechanisms. A Not Detected result for a genetic marker of antimicrobial resistance does not
indicate susceptibility to associated antimicrobial drugs or drug classes. A Detected result for a genetic marker of antimicrobial resistance cannot be
definitively linked to the microorganismy(s) detected. Culture is required to obtain isolates for antimicrobial susceptibility testing and FilmArray
Pneumonia Panel plus results should be used in conjunction with culture results for the determination of susceptibility or resistance.

Atypical Bacteria
Detected: None
Viruses

Detected: None

W

Université de Paris

Laurence Armand-Lefevr



Test Unyvero (HPN) Hospitalized Pneumonia (CURETIS)
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Fachericlia coll faxm Panicilin
Entersbactor coacac compiex sfv Panilin
Entarabacter [erngEnss atu-id 8rd ganaration Cepnaoepaing
Proteus spp. ko ~
Fterhacteriacene ‘ = kLl
Klehsiada preumonie imp Carhaaenem
Kebsista oxylocs arm Carbizpenem
Klebsiatls varioale oxa-23 Carbagensm
Aermlia marcascene OXA-24/40) Carbeaensm
| Margansla rmorgani | T Carbeoonom
Morexeds calarhals
| oxa-54 Cartzaenam
. FPssutoamanas astuginesa = Rt
Nor-emmeniiog AcnalcOacier Daumar vl ook
bectena e . sull Sulficramide
| Stenatrophiomonas malonhig | o=
— — qyrAB2 FLragunons
Lagsanalla preumonnia = T
GyrART FLioroGunoons
| Bnaumocysis ravec |
Hasmophius ifloaras
Others ¢ Furg)
Mycoplaama pneumoniae
Chiamyaastiia pnsumaniag
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Temps technique : 10 minutes
Temps rendu résultat : 4/5h
Cout = 150 €



Test Unyvero (HPN) Hospitalized Pneumonia (CURETIS)
Test FilmArray® (BIOFIRE®) : Pneumonia Panel plus

Youretis

A Panels non exhaustifs - [

FilmArray : pas de détection de
Morganella morganii, Citrobacter freundii,
Stenotrophomonas maltophilia ...
Tous : pas de détection d’Hafnia alvei,

3
A

BIO$FIRE

-

Citrobacter diversus ... ‘
et pas tous les genes de résistance ... L.

E é!‘ i Eime Laurence Armand-Lefevre




FilmArray pneumonia - Performances

Staphylococcus aureus
Haemophilus influenzae
Escherichia coli

Pseudomonas aeruginosa
Enterobacter cloacae complex
Streptococcus pneumoniae
Klebsiella pneumoniae group
Moraxella catarrhalis

Proteus spp.

Klebsiella oxytoca

Klebsiella aerogenes
Acinetobacter colcoaceticus-baumanni complex
Streptococcus agalactiae
Serratia marcescens
Streptococcus pyogenes

Citrobacter spp.
Hafnia alvei
Morganella morganii
Stenotrophomonas maltophilia
Achromobacter spp.
Raoultella ornithinolytica
Acinetobacter spp.
Ochrobactrum spp.

blacoem
mecA/C and MREJ
blavum

Mycoplasma pneumoniae
Legionella pneumophila

;

[

0 Cult+/FAPP+
B Cult+/FAPP-
@ Cult-/FAPP+

No. of targets (except viruses) detected in all samples

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

Laurence Armand-Lefevre

= Etude multicentrique 11 CHU francgais
515 prélevements respiratoires (LBA, AT et expect)

= Performances comparées a la culture
Performances techniques
(prise en compte cibles du panel)
o Sensibilité : 94.4% (95% Cl 91.7%-96.5%)
o Spécificité : 96.0% (95% Cl 95.5%-96.4%)

Performances « cliniques »
(prise en compte des pathogénes non détectés par le panel)
o Sensibilité : 84,6%
o Spécificité : 96,0%
o VPP :56,0%
o VPN :99,0%



FilmArray pneumonia — Performances Méta-analyse

Review aticl Détection bactéries
Performance evaluation of a PCR panel (FilmArray® Pneumonia Plus) .
for detection of respiratory bacterial pathogens in respiratory Pe rfO Fmances teC h Nnigques

specimens: A systematic review and meta-analysis

Anne-Clotilde Moy ?, Antoine Kimmoun ¢, Thomas Merkling ¢, Béatrice Bercot ®, - Se n Si bi I ite . 94% ( 9 5 % C I 9 1 %_9 5 % )

Francois Caméléna ®!, Thibaut Poncin ®f, Benjamin Deniau *#, Alexandre Mebazaa %,

Emmanuel Dudoignon *#*', Francois Dépret “'g'l,PC_R Multiplex Study group (PMS (group)z, - Spécificité : 98% (9 5% CI 97%_9 8%)

Nabil Gastli", Vincent CattoirJ, Naouale Maataoui ', Laurence Armand-Lefévre !,
Barend Mitton ™", Jonathan Hoover °, John R. Greenland °?, Brunella Posteraro ",
Maurizio Sanguinetti °, Evdoxia Kyriazopoulou®, Evangelos J. Giamarellos-Bourboulis ",

Giulia Menchinelli %, Brune Joannard “ Pe rfo rmances c | | N | q ues
- Sensibilité : 82% (95% Cl 76%-86%)
- Spécificité : 98% (95% Cl 97%-99%)

| Détection génes de résistance

- Sensibilité : 91% (95% Cl 87%-95%)

- Spécificité : 99% (95% Cl 99%-100%)
(SARM Se 89%, Sp 98%)

loy AC et al, Anaesth Crit Care Pain Med, 2023




FilmArray pneumonia — Impact

] INHALE WP3: Results of a multi-centre randomised
controlled trial (INHALE) testing the utility of rapid multiplex
PCR at point-of-care for the antibiotic management of hospital-
acquired and ventilator-associated pneumonia in critical care.

Juillet 2019-Aout 2021
= 14 réanimations
545 patients inclus

- 269 bras controle

- 276 bras intervention
33% COVID
= Automate en « Point of care » placé dans la réanimation

| o
E A IAME" . rence Amand-Lefevre Enne V et al. Open Forum Dis. 2022
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. Results of a multi-centre randomised
controlled trial (INHALE) testing the utility of rapid multiplex
PCR at point-of-care for the antibiotic management of hospital -
acquired and ventilator-associated pneumonia in critical care. 3

Primary Outcome - Antibiotic Stewardship at 24h

INTERVENTION ARM (N =268) CONTROL ARM (N = 263)

® Active and Proportionate Antibiotics Difference in propoftions for active and
® Active and Disproportionate Antibiotics 3 Shie s
. St proportionate antibiotics at 24h:
® Inactive antibiotics
0.21 (95% C10.13 - 0.28) p <0.001

m Outcome unavailable

aurence Armand-Lefev Enne V et al. Open Forum Dis. 2022



. Results of a multi-centre randomised
controlled trial (INHALE) testing the utility of rapid multiplex
PCR at point-of-care for the antibiotic management of hospital -
acquired and ventilator-associated pneumonia in critical care. 3

Interventionarm  Control arm

Antibiothérapie efficace et appropriée a 72h
Primary Outcome - Antibiotic Stewardship at 24h 73 4% 58 8% p<0.01

INTERVENTION ARM (N =268) CONTROL ARM (N = 263)

Guérison clinique a 14 jours

56,7% 64,7% Cl0,15-0,02
Mortalité a 28 jours
31,3% 28,2% p=0,098
® Active and Proportionate Antibiotics iffe! B . fo . d .
:I/::;t(l:\;'ev :r:: tl?ti,sizzic::r:ortionate Antibiotics :rop;er:f):::::‘:zi:::z at;:;t:we an . P a S d ? | m p a Ct S u r

0.21 (95% C10.13 - 0.28) p <0.001

m Outcome unavailable

- durée de ventilation
- durée de séjour en ICU

Juie Laurence Armand-Lefevre Enne V et al. Open Forum Dis. 2022




Molecular point-of-care testing for lower respiratory tract pathogens

improves safe antibiotic de-escalation in patients with pneumonia in = Etude prospective monocentrique
the ICU: Results of a randomised controlled trial o & .
randomisée controlée
Stephen Poole*"*, Alex R Tanner, Vasanth V Naidu®, Florina Borca®‘, Hang Phan®,
Kordo Saeed"d, Michael P W G ade Ahil dan Dushianthan®%<, Helen M a 2 H H
ngt::n \3\7eclarkﬂ-b-l<‘c-f ae rocott ilanandan Dushianthan elen Moyses m Rea n | m atIO n , U K

= 100 patients bras Standard of Care
= 100 patients mPOC PCR rendue
avec conseil en antibiothérapie

Antimicrobial use.

Outcome mPOCT group n = 100  Control group n = 100  Absolute difference (95% CI)  p value

Primary outcome

Results-directed therapy 80 (80) 29/99 (29) 51 (39-63) <0.0001
Secondary outcomes

Time to results-directed therapy, hours 2.3 [1.8-7.2] 46.1 [23.0-51.5] -43.8 (-48.9 to -38.6) 0.0001

Results-directed de-escalation 42 (42) 8/98 (8) 34 (23-45) 0.0001
lime to results-directed de-escalation, hours 4.8 [2.4- 13.0] 46.5 [26.3-48.9] -41.4 (-53.0 to -29.7) 0.0001
Results-directed escalation 9(9) 1/98 (1) 8 (2 to 14) 0.034
Time to results-directed escalation, hours* 5.1 [2.7-26.0] 27.5 [27.5-27.5] -22.4 (-165.0 to 120.3) 0.38
Ineffective antimicrobial therapy at recruitment 14/100 (14) 14/99 (14) -0.1 (-10 to 10) 0.98
Ineffective antimicrobial therapy at 48 hours post recruitment  12/99 (12) 8/95 (8) 4 (-5to0 12) 0.40
Duration of ineffective therapy, hours® 71.5 [46.0-113.0] 60.5 [18.5-127.5] 26.8 (-35.0 to 88.5) 0.38
De-escalatable therapy at recruitment 58 (58) 58/99 (59) -0.6 (-14 to 13) 0.93
De-escalatable therapy at 48 h post-recruitment 29/99 (29) 40/95 (42) -13 (-26 to 0.6) 0.063
Duration of all antimicrobial therapy, days? 7.6 [5.0- 10.8] 7.0 [4.7-9.8] 0.6 (-0.7 to 1.9) 0.35
Number of antimicrobial classes used? 2(1-3) 2(1-2) 0.1 (-0.2 to 0.2) 1.00
Antimicrobial free hours in following 14 days’ 145.6 [77.4-233.4] 170.9 [82.3-239.5] -24.9 (-65.4 to 15.6) 0.23

Antibiothérapie appropriée ET désescalade
plus fréquentes et plus rapides dans le groupe mPOC PCR

|
E A ﬁ'ne Laurence Armand-Lefevre Poole S et al. J of Infection. 2022




Evaluation of point-of-care multiplex . . . |
polymerase chain reaction in guiding = Etude multicentrique randomisée controlée

antibiotic treatment of patients acutely » 3 Services d’ Accueil des Urgences (SAU) au
admitted with suspected community-

acquired pneumonia in Denmark: A Danemark

multicentre randomised controlled trial = 78.4% AT, 21.6% expectorations

* 148 patients bras POC-PCR

= 146 patients bras standard of care (SOC)

(A) No or narrow treatment (B) Targeted treatment (C) Adequate treatment

100
0
100

80
0
80

e [ B REp————.
- !

40

Frequency(%)
40 60
Frequency(%)
0 40 60 8
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60

20

T
\

o+ (= o
4 hours (n=291) 48 hours (n=291) 5 days (n=290) 4 hours (n=55) 48 hours (n=55) 5 days (n=55) 4 hours (n=55) 48 hours (n=55) 5 days (n=55)
Time Time Time
® SCO @ POC-PCR | ® SCO e POC-PCR ® SCO e POC-PCR

Pas d’impact sur lutilisation d’antibiotique a spectre étroit ni sur ’'absence de prescription
Antibiothérapie appropriée plus fréquente chez les sujets avec documentation

] 1';"“”‘
E A wme Laurence Armand-Lefevre Cartuliares MB et al. Plos Medicine 2023



Diagnostic Stewardship in Community-Acquired Pneumonia

With Syndromic Molecular Testing = Etude monocentrique randomisee
A Randomized Clinical Trial controlée
Dagfinn L. Markussen, MD; Sondre Serigstad, MD, PhD; Christian Ritz, PhD:; Siri T. Knoop, MD, PhD; Marit H. Ebbesen, MD, PhD; Daniel Faurholt-Jepsen, MD, PhD; . .
Lai Heggelund, MD, PhD; Cornelis H.vin Werkhoven, MD, PhD; Tristan W. Clark, MD; :une 0. Bjerneklett, MD, PhD; @yvind Kommedal, MD, PhD? u Se rVI C e d ’ AC C u e I l_ d e S U rge n C e S (SAU ) )
Elling Ulvestad, MD, PhD; Harleen M. S. Grewal, MD, PhD
Bergen Hospital, Norvege

= Ppeumonies communautaires
= 187 patients bras POC-PCR
= 187 patients bras SOC

e
&

Intervention

Proportion with treatment
o
8

o
o
&

Standard of care

T T T T v T T T T T —
0 5 10 15 20 25 30 35 40 45 50

No.atrisk Time from fandormization, Intervention vs standard of care®
Standard of care 187 163 160 159 155 142 136 134 133 124 0
Intervention 187 149 131 130 120 108 101 100 99 91 0 H B
SreTvention ST A fIEas Unadjusted Adjusted for season (2020 vs 2021)
arm, No. (%) arm, No. (%) Difference, Difference,
Primary outcome (n=187) (n=187) % (95% Cl) Ratio (95% CI) Pvalue % (95%Cl) Ratio (95% Cl) P value
Binary outcomes
Tous Ies ovision of pathogen- 66 (35.3 25(13.4) 21.9 (13.5to OR: 3.53 (2.13 to 001 22.1(13.8 to OR: 3.54 (2.13 to
aﬁents Provision of any 159 (85.0) 157 (84.0) 1.1(-6.3to OR:1.09(0.62t0 .78 0.9(-6.4to OR: 1.09 (0.62 to 77
p antibiotics 8.4) 1.91) 8.1) 1.91)

Event-time outcomes

InCIUS lime to provision 34.5 316t 13 3(42.0t 9.4(-12.7t H ,: 08 (1.95 001 1(-12.7 t HR 3.08
DA n-directed 37.3 45.6 -6.0) -6.0 4.89)

treatrmént,'medlan (IQR), h®

Plus d’antibiothérapie appropriée et plus rapidement avec la PCR multiplex

|
E té\ ﬁ'ne Laurence Armand-Lefevre Markussen D et al. JAMA Network Open. 2024




Diagnostic Stewardship in Community-Acquired Pneumonia

With Syndromic Molecular Testing = Etude monocentrique randomisée
A Randomized Clinical Trial controlée
Lt Heggsnd M, P Comells v ko, MD, P THan W, Clark M RO, et MD. i By Kamneda, ML PODs = Service d’ Accueil des Urgences (SAU),

Elling Ulvestad, MD, PhD; Harleen M. S. Grewal, MD, PhD

Bergen Hospital, Norvege
" Pneumonies communautaires
= 187 patients bras POC-PCR
= 187 patients bras SOC

Patients avec CAP
(adjudication a posteriori)

Intervention vs standard of care?®

Intervention Standard-of-care
arm, No. (%) arm, No. (%) Difference,
(n=97) (n=103) % (95% Cl) Ratio (95% Cl) P value
Outcomes on provision
Any antibiotics 93 (95.9) 98 (95.1) 0.7 (-5.0t0 6.5) OR:1.19 (0.30t0 4.92) .80
Pathogen-directed treatment 46 (47.4) 16 (15.5) 31.9(19.7 to 44.0) OR:4.90 (2.57 t09.77) <.001
Continuation of appropriate empirical 16 (16.5) 7 (6.8) 9.7 (0.9t018.5) OR: 2.66 (1.07 to 7.33) .03
treatment
Escalation from narrow-spectrum to more 14 (14.4) 4(3.9) 10.5 (2.6 to 18.5) OR:4.04 (1.37 to 15.14) .009
broad-spectrum treatment
De-escalation from broad-spectrum to more 10 (10.3) 5(4.9) 5.5(-1.9t012.8) OR:2.21 (0.74t07.52) .14

narrow-spectrum treatment

Elargissement du spectre antibiotique plus fréquent
(pénicilline G>amoxicilline avec la PCR multiplex

] 2
E ‘é\ ‘iﬁ'me © Laurence Armand-Lefevre Markussen D et al. JAMA Network Open. 2024




Algorithm for rational use of Film Array Pneumonia Panel in bacterial Suspicion of bacterial coinfection in Covid-19 ICU patients

coinfections of critically ill ventilated COVID-19 patients

. . - . YES
Emmanuel Novy*”, Antoine Goury¢, Carine Thivilier?, Thomas Guillard®", O
Corentine Alauzet™#*
Sputum Bronchoalveolar lavage®
Gram stain Gram stain + culture
+ culture and FAPP

Do not start ATB

Severity
criteria®

Promptly start
empirical ATB

NEG

Positive
Gram stain
with GNB

| empirical ATB against GNB I

L. o POS /F:PP\NEG
YES | FAPP-based ATB |

l

Adaptation of ATB based on culture results at 48h

Novy E. et al, Eur J Clin Microbiol Infect Dis, 2021



Film Array Pneumonia panel - positionnement

Positionnement — Bichat Claude Bernard

= Demande seniorisée sur appel téléphonique

= Services de réanimation
= FA PP réalisé 7j/7 24h/24
= PAVM, pneumonie sévere
" Bonne connaissance du panel par les réanimateurs
= Discussion clinico-biologique

Université de Paris



Film Array Pneumonia panel - positionnement

= En dehors des réanimations
= FA PP réalisé 6j/7, en dehors des périodes de permanence
des soins

" |ndications discutées avec I'équipe mobile d’antibiothérapie
" Pneumonie sévere communautaire ou liée aux soins
» Forte suspicion de légionellose avec antigénurie négative
" Pneumonie sous antibiothérapie évoluant de maniere

défavorable
= Discussion clinico-biologique

Laurence Armand-Lefevre

Université de Paris



Conclusion

* Réel impact des tests de diagnostic rapides pour la gestion des
antibiothérapies dans les pneumonies

* Individuel : adaptation du traitement plus tot

* Collectif : épargne des antibiotiques a large spectre

* Importance +++ du type de prélevement
* Relations entre cliniciens et microbiologistes pour interprétations
* Cout +++ = Balance complexe, structure de soin, type de patients ...

* Besoin d’études a grande échelle pour impact économique

Bl U f@ine .. I
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FilmArray pneumonia — Impact

Impact of rapid multiplex PCR on management of antibiotic therapy ' Etude retros pective monoce ntriq ue

in COVID-19-positive patients hospitalized in intensive care unit

67 patients COVID+ suspects

Naouale Maataoui'?(® - Lotfi Chemali? - Juliette Patrier> - Alexy Tran Dinh*® - Lucie Le Févre? - Brice Lortat-Jacob” -

Mehdi Marzouk? - Camille d’Humiéres ' - Emilie Rondinaud ' - Etienne Ruppé '~ - Philippe Montravers*® « d e CO-0U su r-i nfe Cti on ba Cté ri enne

Jean-Frangois Timsit ' - Laurence Armand-Lefévre

. -

(Y Y féime

1.2

112 épisodes de pneumonies

58 (52%) des antibiothérapies inchangées (patients séveres +++)

29 (26%) patients non traités : attente résultats pour traitement -
16 FA négatifs = pas d’initiation d’ATB
13 FA positifs = initiation ATB adéquates

25 (22%) changement de l'antibiothérapie
16 arréts, 3 adéquations, 5 désescalades, 1 inadéquation

Impact de la PCR multiplex sur la mise en route d’une
antibiothérapie adéquate et sur la consommation des ATB

Laurence Armand-Lefevre aataoui N. et al, Eur J Clin Microbiol Infect Dis, 2021



