Faut-il mettre en route un
traitement antibiotique devant une
culture positive d'une aspiration
bronchique ?

laurent.papazian@ap-hm.fr



Criteres cliniques

tableau clinique de PAVM
» diagnostic: histo ou BTP > 103 cfu/ml

100

M seniors
B physicians
M residents

0588583383




Le pour et le contre



Criteres cliniques

SDRA (n = 24)
o 1-0 s 38 3 OC
+ GB>106G/lou< b5 G/l
+ bactérie pathogene
* réponse aux ATB

- radio

analyse rétrospective des dossiers



Criteres cliniques

Andrews et al. Chest 81

* pneumonie histologique : 14
patients

» diagnostic clinique :
sensibilité : 64%

spécificité : 80%



Criteres cliniques
Clinical Pulmonary Infection Score

* temperature °C _
->36.5 and < 38.4 : 0 point
->38.5and < 38.9 : 1 point
->39or <36 : 2 points

* WBC, mm-3
- < 4,000 and < 11,000 : O point
- < 4,000 or > 11,000 : 1 point + band forms > 500 = + 1 point

* tracheal secretions
- < 14 + of tracheal secretions = O point
- > 14 + of tracheal secretions = 1 point + purulent secretions = + 1

oint

* PaOS/FiOZ, mmHg
- > 240 or ARDS = O point
- < 240 and no evidence of ARDS =1 point

* pulmonary radiography
- no infiltrate = O point
- diffused (or Fa’rchy) infiltrate = 1 point
- localized infiltrate = 2 points

* culture of TA (semiquantitative : 0,1,2 or 3 +)

- pathogenic bacteria cultured < 1 + or no growth = O point
- pathogenic bacteria cultured > 1 = 1 point + same bacteria
on Gram stain>1+ =+ 1 point



Critéres cliniques
Clinical Pulmonary Infection Score

» comparaison avec LBA : CPIS > 6
- sensibilité : 93 %
- spécificité : 100 %

Pugin et al. ARRD 91






Tracheal aspirates
diagnhostic accuracy

* reference : clinical criteria
* 45 patients (22 with pneumonia)

100

8 & & 8

o

sensitivity specificity



Tracheal aspirates
diagnostic accuracy

* reference : blood or pleural cultures, histology
* 54 patients (26 with pneumonia)

100

8 8 & 8B

o

sensitivity specificity



Sensitivity  Specificity PPV NPV

(%) (%) (%) (%)
>10? 96.5 66 82 92
>10° 94 66 81 87.5
>10" 92 85 90 88
>10° 84 90 93 78.6
>10P 44 04 92 51

PPV positive predictive value, NPV negative predictive value

g3 107

EA vs PTC '].2—

108

Sensitivity
o
i

AUC=0.91

Elatrous et a/. ICM 2004

000 025 050 075 100
1-SPECIFICITY



Etudes comparatives avec
histologie

sensibilite /spécificité
BTP LBA AT Comb CPIS
103 104 104 10> 109 103 6
Torres AJRCcM 94  36/50 50/45 - - - - -
Marquette AJrRccm 95 58/89 47/10067/75 67/7553/87 - -
Chastre ATRCccM 95  82/89 91/78 - - - - -

Papazian ATRccM 95 33/95 50/95 72/80 56/9544/10067/8072/85



Mortalité et diagnostic

+ AT SQet ATS vs BTP/LBA
* 413 patients (31 centres, 17 mois)

+ patients suspects de VAP, sans modification AB
depuis 72 h

- choix AB sur

- ED de | 'AT et recommandations ATS

- ED BTP/LBA



Moins d 'AB = moins de BMR = moins de VAP
tardives = réduction mortalité tardive ?

Fagon et al. AIM 2000

90- B invasif = non-invasif
m— g
70- =
=
60- = .
50- ] —
40- = i _
B =
30- B -
20- § =
1 0_ — S
0_ S
AP+ AB FD BVR autres mortalité

iNnfections Jl4



Mortalité et diagnostic

Fagon et al. ATM 2000
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B invasift 8 non-invasif
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Mortalité et diagnostic

» 76 patients suspects (3 centres)
+ BTP/LBA vs AT quantitative (10°)
* protocole AB identique

B invasif B non-invasift

885883

10-

VAP+ DVA DH mortalité mortalitée
VAP+



Mortalité et diagnostic
:
+ 88 patients suspects (1 centre)

+ BTP et/ou LBA ou PDP (0-8 h) vs AT
qualitative

* protocole AB identique
25-
20-
15-
10-

5_

O-

B invasit 0 non-invasif

mortalité mortalitée DVA DH
J15



VAP = atteinte diffuse



Facteurs environnementaux Mauvaises pratiques
architecture... lavage des mains, gants...

Estomac: pH, stase

Sonde intubation

SNG Colonisation aéro-digestive

AB préalable

Sédat_ion Contamination: mts, eau,
Terrain circuit ou respirateur

INHALATION

Colonisation trachéo-
bronchique

Contamination par contiguité
Bactériémie Broncho-pneumopathie

Translocation nosocomiale




Localisation

Rouby et al. ARRD 92

8 8 8 8

o

focal confluent  lung abcess totdl no pneurmonia  bronchiolitis



Modele animal

dependent nondependent

70%0;
60%
50%0
40%0
30%
20%
10%

0%

unilateral

Marquette et al. Chest 99

bilateral



Borderline results of PSB

* 29 PSB with at least 1 microorganism >
102 but < 103 cfu/ml

* second PSB
*12 /29 (41 %) : second PSB > 103 cfu/ml

Dreyfuss et al. ARRD 93



Difficultés a prévoir le(s) germe(s)
responsable(s)
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Resistant strains even in EOP

Micro-organisms responsible for 408 episodes of VAP, %

P aeruginosa MRSA A baumanii S maltophilia Other

Modification of the initial antibiotic therapy: 58% vs. 36%, p < .001



Trouillet et al. CID 98

PERCENTAGES OF SUSCEPTIBILITY TO 14 ANTIMICROBIAL REGIMENS OF THE
245 STRAINS RESPONSIBLE FOR 135 VAP EPISODES

Group 1 Group 2 Group 3 Group 4

(22/41)* (12/20)* (17/32)* (84/152)*

MV <Td MV<Td MV=Td MV =Td
Regimen ABT = no ABT = yes ABT = no ABT = yes p Value
Amoxicillin 59 53 23 < 0.0001
Amoxicillin-clavulanic acid 60 12 32 < 0.0001
Ticarcillin 69 80 6 43 0.001
Ticarcillin-clavulanic acid 85 82 (63) 50 0.0001
Piperacillin 13 16 bb 44 0.0006
Piperacillin-tazobactam 100 85 94 58 < 0.0001
Cetamandole 93 ; 12 28 < 0.0001
Cefotaxime 100 (70) 81 34 < 0.0001
Ceftazidime 98 80 a8 50 < 0.0001
Aztreonam 55 4] 34 28 0.007
Imipenem 98 95 94 (64 ) < 0.0001
Gentamicin 62 50 53 (33) 0.004
Amikacin 63 60 @ . 0.06
Ciprofloxacin 69 38 0.0006

" Number of episodes/number of pathogens.



Rello et al. CCM 2004

121 Episodes
J'— ETIOLOGY
UNKNOWN KNOWN
n=10 n=111
Y
Change
n=63
Change n=3 1
Poor clinical :
resolution Appropriate Inappropriate
Treatment Treatment
l l | .
Poor Clinical De-escalation Adverse events Resistant
Resolution n=38 n=4 Pathogens
n=12 n=11

Figure 3. Algorithm detailing changes in antibiotic therapy based on microbiological results.




Table 4. Initial empirical therapy and de-escalating rate

Agent No. (%) De-escalation, No. (%)

Carbapenem

Overall 37 (30) 13 (35)

Monotherapy 19 (16) 5(26.3)

Combination therapy 18 (14) 8 (44.4)
Amikacin

Overall 27 (22.3) 11 (40.7)

Monotherapy 0 (0) 0(0)

Combination therapy 27(22.3) 11 (40.7)
Piperacillin/tazobactam

Overall 22 (18.2) 5(22.7)

Monotherapy § (6.6) 2 (25)

Combination therapy 14 (11.6) 3 (21.4)
Ceftazidime

Overall 19 (15.7) 11 (58)

Monotherapy 0(0) 0(0)

Combination therapy 19 (15.7) 11 (58)
Cefepime

Overall 18 (14.9) 7(39)

Monotherapy 8 (6.6) 3(37.5)

Combination therapy 10 (8.3) 4 (40)
Ciprofloxacin

Overall 17 (14) 5(29.4)

Monotherapy 2 (1.6) 1 (50)

Combination therapy 15 (12.4) 4 (26.6)

Amoxicillin/clavulanate

Rello et al. CCM 2004 Overall 14 (11.6) 0(0)

Monotherapy 14 (11.6) 0(0)

Combination therapy 0(0) 0(0)
Linezolid

Overall 10 (8.3) 6 (60)

Monotherapy 0(0) 0(0)

Combination therapy 10 (8.3) 6 (60)



Broad-spectrum antibiotic use and
resistance
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Pneumonies a germes ... inattendus |



Etudes comparatives avec
histologie

sensibilite /spécificité

BTP LBA AT Comb CPIS

seuil =103 104 104 10> 109 103 6
Torres AJRCcM 94  36/50 50/45 - - - - -
Marquette AJrRccm 95 58/89 47/10067/75 67/7553/87 - -
Chastre ATRCccM 95  82/89 91/78 - - - - -

Papazian ATRccM 95 33/95 50/95 72/80 56/9544/10067/8072/85



Gram-positive cocci Anaerobic bacteria

Staphvlococcus aireus Bacilli
Streptococcus preamoniae Bacteroides species
Other streptococei Fusobacterium species
Coagulase-negative staphylococci Frevotella species
Enterococci Actinomyces species
Caocei
Gram-positive rods Veillonella species
Corvnebacterium species (diptheroids) Peptostreptococci
Listeria monocyiogenes
Nocardia species “Atypical bacteria”
Lepionella species
Aerobic Gram-negative bacilli Legionella-like amoebal pathogens
Haemaphilus influenzae Mycoplasma pneumoniae
Lactose fermenting Gram-negative bacilli Chlamydia pnewmoniae
Enterobacteriaceae or Enteric Gram-negative bacilli
Escherichia coli Fungi
Klebsiella species Candida species and other veasts
Enterobacter species Aspergillus species and other molds
Proteus species Preumocysiis carinii
Serratia species
Citrobacter species Viruses
Hafnia alvei Influenza and other respiratory viruses
Non-lactose fermenting Gram-negative bacilli Herpes simplex virus
Pseudomonas aeruginosa Cviomegalovirus
Acinetobacter calcoaceticus and bawmannii
Stenotrophomonas maltophilia Miscellaneous causes
Burkhelderia cepacia Mycobacterium tuberculosis

Strongvloides stercoralis
Gram-negative cocci Others

Neisseria species
Moravella species Park DR Resplr' Care 2005
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Pathogens associated with

inadequate antimicrobial treatment
40 -

PA

30 -

30 -
SA

25 -

20 4
15 5
10 -

Percentage occurrence

5

0




Unexpected agents of VAP

- 60 autopsies, 26 - 100 VAP after at least
biopsies 14 days of

+ 25 CMV pneumonia hospitalization and at

+ CMV: sole pathogen in least 2 days of MV
887 * Quantitative PCR

* Mycoplasma
pneumoniae (3%)

» Chlamydia pneumoniae
(2%)

Apfalter et a/ Crit Care Med 2005



HSV and ICU-acquired pneumonia ?
mor+tality

= 0.45

throat BAL (n=361)
(n=764)



Table 4. |dentification of ameba-associated microorganisms in

m i C r'O - O l"g(l n iS mS pneumonia and level of evidence

High, no.  Low, no. Total, no.

Microorganism %) 7 (%) (%)
Ventilator-assgeh
pneu
BAL® acteria
4-fold increase in antibody titer B. massiliensis 1(5.3)  3(75  4(6.8)
B. thiooxyda#s 3(7.9) 3(5.1)
' 5(125) 5(8.5)
3(75) 3(5.1)
L. anisa 1(2.5) 1(1.7)
stable increased antibody titer L. bozemanii 3(75  3(.1)
L. pneumophila 2(10.5) S5(125 T7(11.9)
L. quinlivanii 1(5.3) 1(1.7)
L. rubrilucens 1(5.3) 1(25) 2(3.4)
L. worsleiensis 1(5.3) 1(1.7)
VAP episodes, n=120 Mesorhizobium 1(5.3) 1(1.7)
amorphae
Farachlamydiae 1(5.3) 2(5.0) 3(5.1)
acanthamoebae

o
(a]
—

Rasbo bacterium 1(5.3) 3(7.5) 4(
Berger et al. Emerg Infect Dis 2006 ot

A. polyphaga mimivirus ~ 6(31.6)  7(17.5) 13(22.0)



Beaucoup d'analyses = beaucoup de
matiere = LBA



BAL : Clinical studies

n
Chastre ATM 88 18
Torres ARRD 89 32
Solé Violan Chest 93 45
Rodriguez AJRCCM 94 22
Aubas AJRCCM 94 80

VAP

23
25

28

threshold sens.

10°
103
10°
10°
103

60%
72%
76%
NA

897

spec.
85%
71%
100%
82%
85%



BAL : clinical studies

methodology

Chastre ATM 88
Torrés ARRD 89

Solé Violan Chest 93
Rodriguez ATRCCM 94
Aubas AJRCCM 94

ml
5x20
150
3x50
3x50
2x50

1st alig
yes
no
yes
yes

no

ATB
ho
100%
49%
no

70%

gold standard
clinical/histo
clinical /histo

clinical /histo

clinica

clinical



Dilution du LBA

co 38888 J

Y

1/100 ou + 1/10 a 1/100 1/10 ou -




Stabilité a 4°C

1

1 _

-E-R-R-R-R-

LBA HO + LBA HO -



BAL under fiberscopy

tolerance
250 -
PaO2/FIO2
200 -
150 -
100 -
*p <0.05
w | | | | |

before FiO2 =1 PSB BAL 1h aofter



Non-directed BAL

* (Gaussorgues ICM 89 pulmonary artery catheter
* Rouby Anesth 89, ARRD 92 double protected catheter
» Pugin ARRD 91 duodenography catheter
* Levy Chest 94 Ballard catheter

Kollef Annals IM 95 Ballard catheter



Non-directed BAL : clinical studies

n

DPC 69
PAC 13

duodenography 28
Ballard 36

VAP thresholdsens.

40
9

13
14

SQ 70%
no 100%
BI > 5 73%
103 100%

spec.

69%
75%
96%
96%



Reproductibilité des examens

invasifs
BTP LBA
24% des micro- 33% des micro-
organismes de part organismes de part
et d'autre du seuil de et d'autre du seuil de
103 cfu/ml 104 cfu/ml

Timsit et al. Chest 93 Gerbeaux et al. ATJRCCM 98



Stratégie invasive. Oui, mais...

Heyland et al. Chest 99

- Diagnostic de VAP sur dossier
- fibro: 92 patients
» pas de fibro: 49 patients (35%)

- patients trop "instables™: 11

- pas d'intérét ou pas de disponibilité du fibroscopiste: 38



Et si | ‘'on parlait...euro !

BTP LBA LBA+BTP Combi AT

matériel 37 1 38 13 15
colit total 220 185 405 66 b4



Entretien des endoscopes

» Circulaire D6S/DH n°100 du 11/12/95

» Circulaire D6S/DH n°236 du 02/04/96

- Circulaire D6S/DH n°672 du 20/10/97

 Note d 'information DGS/DH n°226 du 23/03/98
* 4 bacs

- pré-traitement

- ringage
- désinfection
- ringage terminal

» Contréle de qualité



Le diagnostic, c'est bien, le
traitement...



Principes de l'antibiothérapie
probabiliste
» En fonction
- du site hospitalier (écologie)
- du patient
* immunodéprimé
» choc septique
- de I'antibiothérapie préalable
- de la fonction rénale

- des ressources...
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Adequate antibiotherapy

mortality

100- E no antibiotics [ adequate B inadequate




Adequate antibiotherapy

mortality
100- E no antibiotics [ adequate B inadequate

pre-BAL post-BAL post-result



VAP, adequacy of antibiotic therapy
and mortality

%
13 B Adequate [ Inadequate
0.
70
.

Avarez-Lerma Luna Chest 97 Rello AIJRCCM  Kollef Chest Leroy ICM
ICM 96 97 o8 2003



Adequate early antibiotic therapy

Disease severity
B adequate [ inadequate

ICU mortality
Y

c 588838438




Delay in the initiation of appropriate
antibiotic treatment

VAP, n=107

P« .01

%
°  H Mortdlity

cocB888883

< 24h >= 24h
Iregui et a/ Chest 2002



Inadequate/delayed initiation

100 -
90 | q

80 - . .
70
60 -
501
40-
30 -
20
10 -

Mortality %

52| |36

24

Adequate T IT-DIAT DIAT
Inadequate



Management des VAP

» Traiter vite avec les bons entibiotiques (anti-

infectieux)

* Ne pas abuser des antibiotiques

Michael Niederman Crit Care Med 2004

Jean Chastre Intensive Care Med 2005



Delay in the initiation of adequate

antibiotic therapy I

Diagnosis: PTC and/or BAL
VAP, n
35,

30-
25-
20-
15-
10

5-

O-

NN NN N NN

All VAP within 2 h 24 h 48 h P

adequate antibiotic therapy



How to reduce the rate of inadequate
antibiotic treatment?

Kollef MH CID 2000

Table 1.  Strategies to reduce the administration of inadequate anti-
microbial treatment in the hospital setting.

Consultation by an infectious disease specialist
Antibiotic practice guidelines

Combination antimicrobial treatment

Scheduled changes or cycling of antimicrobial agents
More rapid microbiological identification

Reduction of the prevalence of antimicrobial resistance in both the community
and the hospital setting




Cultures systématiques

TABLE 4. NUMBERS AND TYPES OF MICROBIOLOGIC SPECIMENS
OBTAINED BEFORE ONSET OF 125 VAP EPISODES

Mean No.
No. Positive/No.  Performed per  Total
Type Performed Episode + SD  Costs*
Blood cultures 157/2,264 18.1 £ 18.2 51,630
Respiratory secretion’ cultures 230/366 29+ 27 19,639
Tracheal aspirate cultures 28/37 03+1.5
BAL specimen cultures 141/182 1.5+29
PSB specimen cultures 61/147 1.2+ 26
Intravenous catheter-tip cultures 122/629 50+ 438 25,313
Urine cultures 79/453 3630 8,507
Systematic surveillance cultures 58/732 59+5.0 21,603
Miscellaneous specimen cultures 268/1,132 9.0x14.7 46,790
Total 914/5,576 446+ 379 173,482

* Costs are calculated in euros.

t Tracheal aspirate, BAL, or PSB specimens.

Hayon et a/. ATRCCM 2002



Mortalité - surmortalité ?

ICU mortality hospital duration of LOSICU LOS hospital
mortality MV

*p <.05 ;
Papazian et al. ATRCCM 96



Methods

mechanical ventilation

l

EA twice a week

suspicion of VAP

BAL



Wu et al. Chest 2002
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Concordance BAL = 104 CFU/mL - EA

BAL > 104 Concordant EA



Causes of discrepancies between
EA and BAL = 10% cfu/ml

Table 3—Causes of Discrepancies Between EA-Pre and Positive BAL Culture*

Antibiotics Given Prior to BAL

Microorganisms Identified by EA Culture Results BAL Culture Results
No result at the time of BAL Amoxicillin + clavulanic acid MSSA
Cefotaxime-R Serratia marcescens Imipenem + mnilmgl}-'m:)side Cefotaxime-R S marcescens + MSSA
Ticarcillin-S P aeruginosa + ampicillin-R Ceftazidime + aminoglycoside Ticarcillin-S P aeruginosa
Echerichia coli
No growth No antibiotic H influenzae
No growth No antibiotic Providencia stuartii
Haemophilus influenzae Amoxicillin + clavulanic acid Streptococeus pneumoniae + ampicillin-R Proteus
mirabilis
MSSA Amoxicillin + clavulanic acid MSSA + S pneumoniae + cefotaxime-S Klebsiella sp

*MSSA = methicillin—susc-eptible S aureus.



Adequacy of antibiotic therapy
according to the strategy

40 BAL +

Michel Chest 2005 Trouillet-based strategy =~ ATS-based strategy



TABLE 6

Trouillet et al. CID 98

NUMBERS AND PERCENTAGES OF MICROORGANISMS
RESPONSIBLE FOR 135 VAP EPISODES CLASSIFIED

ACCORDING TO THE DURATION OF MV AND

PRIOR ANTIBIOTIC THERAPY (ABT)

Group 1 Group 2  Group 3 Group 4
(n=22) (n=12) (n=17) (n=84)
MV <7 MV <7 MV =7 MV =17
Organisms ABT=no ABT=yes ABT=no  ABT =yes
Multiresistant bacteria 0 (30) 4 (125" 89 (58.6)
P. aeruginosa 0 4 (20) 2 (6.3) 33 (21.7)
A. baumannii 0 (5) 1(3.1) 20 (13.2)
S. maltophilia 0 0 0 6 (3.9
MRSA 0 1(5) 1(3.7) 30 (19.7)
Other bacteria 41 (100) 14 (70) 28 (87.5) 63 (41.4)
Enterobacteriaceae 10 (24.4) 4 (20) 1(21.9) 23 (15.7)
Hemophilus spp. 8(19.5) 2 (10) 1(3.1) 4(2.6)
MSSA 6 (14.6) 0 7(21.9 7 (4.6)
S. pneumoniae 3 (7.3) 0 0 0
Other streptococci 1(17.1) 5 (25) 1(21.9) 14 (9.2)
Neisseria spp. 5(12.2) 2 (10) 4 (12.5) 3(2)
Other pathogens 2(4.9) 1(5) 2 (6.3) 12 (1.9
Total number of bacteria 41 (100) 20 (100) 32 (100) 152 (100)

" p < 0.02 versus Groups 2, 3, or 4.
"'p < 0.0001 versus Group 4.



Adequacy of antibiotic therapy
according to the strategy

40 BAL +

Michel Chest 2005 Trouillet-based strategy =~ ATS-based strategy



One or two TA per week

B Michel et al. Chest 2005 O Jung et al. SRLF 2006




Use of antibiotics according to the
strategy

100-
34 BAL -

3 &8 & 8

©

Michel Chest 2005 Trouillet-based strategy =~ ATS-based strategy



Use of antibiotics according to the
strategy

100-
34 BAL -

3 &8 & 8

©

Michel Chest 2005 Trouillet-based strategy =~ ATS-based strategy



Use of antibiotics according to the
strategy

100-
34 BAL -

3 &8 & 8

©

Michel Chest 2005 Trouillet-based strategy =~ ATS-based strategy



Use of imipenem or other
antipseudomonal B-lactam according to
the strategy

801 41 BAL +

60-

Michel Chest 2005 Trouillet-based strategy = ATS-based strategy



Use of imipenem or other
antipseudomonal B-lactam according to
the strategy

801 41 BAL +

60-

Michel Chest 2005 Trouillet-based strategy = ATS-based strategy



Our TA monday and friday
strategy



Our TA monday and friday

strategy —

>10% | clinical suspicion <103

1 u

QAL cytology, cultures (bacteria, virus, fungi), serolo gies, antigenerD

antibiotics No antibiotics




Our TA monday and friday

strategy —
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Diagnostic = LBA + sang + urines

Mais antibiothérapie initiale basée sur AT |
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