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1. Généralités sur |z on pulmonaire

2. Principales étiologies des pneumonies
infectieuses

- Temporalités

- Bactériennes, virales, fungiques
3. Méthodes de diagnostic positif
4. Diagnostic différentiel
5. Traitement
6. Pronostic




e Seules possibilités de survie dans certaines
insuffisances respiratoires chroniques

— Emphyseme

— Fibrose pulmonaire
— Mucoviscidose, DDB
— HTAP

— Autres (LAM,...)

— Retransplantations

e TCP, TP mono pulmonaire et TP bipulmonaire
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1600 porteurs de greffon pulmonaire en France au 01/01/14




Temps apres la
transplantation

Colonisation antérieure
Prophylaxie
Saison

Infections liées au
donneur

Infections liées aux
receveurs

Infections nosocomiales

Infections
communautaires




: Nosocomial, technical Activation of latent infection
—— Donor-Derived :

(donor or recipient) (relapsed, residual, opportunistic) Community-acquired

Infection

{2oa—
T Dynamic assessment of risk of infection
~ Transplantation

Common Infections in Solid-Organ Transplant Recipients

. Recipient-Derived <1 Month 1-6 Months >6 Months
Infection Infection with antimicrobial- With PCP and antiviral (CMV,HBV) Community-acquired pneumonia,
resistant species: prophylaxis: urinary tract infection
MRSA Polyomavirus BK infection, nephropathy Infection with aspergillus, atypical
VRE C. difficile colitis molds, mucor species
Candida species (non-albicans) HCV infection Infection with nocardia, rhodo-
Aspiration Adenovirus infection, influenza coccus species
Catheter infection Cryptococcus neoformans infection Late viral infections:
Wound infection Mycobacterium tuberculosis infection CMV infection (colitis and
Anastomotic leaks and ischemia Anastomotic complications retinitis)
Clostridium difficile colitis Hepatitis (HBV, HCV)
Without prophylaxis: HSV encephalitis
Donor-derived infection Pneumocystis Community-acquired (SARS,
(uncommon): Infection with herpesviruses (HSV, West Nile virus infection)
HSV, LCMYV, rhabdovirus VZV, CMV, EBV) JC polyomavirus infection (PML)
(rabies), West Nile virus, HBV infection Skin cancer, lymphoma (PTLD)
HIV, Trypanosoma cruzi Infection with listeria, nocardia, toxo-
plasma, strongyloides, leishmania,
Recipient-derived infection T. cruzi
(colonization):
Aspergillus, pseudomonas

Fishman, N Engl J Med 2007




Conventional

nosocomial Community-acquired or
infections Unconventional or opportunistic infections persistent infections

L 1 L

| Viral | |

| I Onset of CMV -4 = CMV retinitis or colitis

I | = EBV, HHV3, influenza, RSV, adenovirus i

| I |- Papillomavirus, PTLD

: FOnset of hepatitis B or hepatitis C :

| Bacterial : :

: ««+Wound Infections, catheter-related infections, poeumomal

| " Nocardia oo |

| | Listeria, tuberculosis o

I | I

| Fungal |

| I Pneumocystis {

: I-Aspcrgillus e— - Cryptococcus—!'

y FCandida—— I Geographically restricted, endemic fungi =+
: Protozoal : :

| | I Strongyfloides oope

| | b Toxoplasma { |

| F Leishmania {

| | b Trypanosoma cruzi !
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Immunosuppression profonde et prolongée

— Protocole d’induction (Ac blogquants ou Ac
déplétants)

— Anti calcineurines, corticoides et MMF

Greffon dénerveé
Diminution du réflexe de toux

Diminution de la clairance muco ciliaire

Interruption du drainage lymphatique




ISHLT CONSENSUS STATEMENTS
A 2010 working formulation for the standardization of

definitions of infections in cardiothoracic transplant recipients

Husain. JHLT, 2011; 30:361-74
DEFINITION de:

- Pneumopathie bactérienne (+/- rejet aigu)

- Colonisation

- Trachéobronchite

- Infection anastomotique

- Pneumopathie aquise sous ventilation mécanique
- Infection sur endoprothese bronchique

- Viroses respiratoires

- Pneumopathie a CMV
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Etiologies

Mycobacteria Unknown
and Nocardia etiology

(Aguilar-Guisado M., AJT 2007)




Pneumonies bactériennes

TBP sur emphyseme

Pas de colonisation
antérieure

Fievre + images
radiologiques chez le
receveur

Bronches donneur: SDMS
Liquide de transport: SDMS

Aspiration bronchique de J1
du receveur : SDMS

‘ Pneumonie du donneur




7]

- J10 d’'une TBP sur mucoviscidose

- Colonisation antérieure a de multiples souches de Pseudomonas
aeruginosa

- Antibiotherapie peri opératoire pendant 5j et colimycine en aerosol
- Fievre + syndrome inflammatoire et secretions abondantes et sales
- LBA de J9: 10"6 Pseudomonas aeruginosa (2 souches)

mmm) Pneumonie précoce




Les plus fréquentes (82%)

Pic d'incidence au ler mois (44%)

Pneumonies du donneur: Tres précoces, < 48h. 20%
Liées au receveur (colonisation antérieures) 30%

Nosocomiales

Pseudomonas aeruginosa +++ , Staphylococcus
aureus




Auteur

Bonvillain
2007

Bonvillain
2007

Aguilar
2007

Population

Muco

No Muco

Pseudomonas

60%

38%

Stenotrophomonas

4.5%

6%

Achromobacter

4%

1%

Burkholderia

1%

1%

K.E.S.

1%

2%

Acinetobacter

0

0

Haemophilus

0

0

Staph. aureus

Streptocoque

Pneumocoque

Enterocoque

Nocardia
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Figure 1. Comparison of respiratory infection profiles of the CF and non-CF lung transplant patients. The x-axis indicates pathogens isolated.
The y-axis shows the percent of infections defined as follows: percent of infection = (times of isolation of a given microorganism/total infection
events) x 100.

Percent of Infection [(#isolates/total infs)*100]

Bonvillain, JHLT, 2007; 26: 890-7.



Colonisation pré greffe receveur >donneur

— Présence
— Caractere résistant des agents (pseudomonas; B Cenocepacia et M Abscessus)

Gastroparésie (et RGO)

Atteinte phrenique

Ischémie bronchique (lobaire ou plus distale)
Tracheotomie, duree de ventilation mécanique
Dénutrition (BMI<16)

Riera, ERJ 2015; Dudau, Clin Transplant 2014; 28:27 Picard, ISHLT 2014




 En post-opératoire:
— Antibiothérapie IV adaptee aux ECBC pre-greffe (si
pas de germe: amoxicilline-clavulanate ou C2G ou...)

— Durée variable selon centres et terrain (minimum 48
heures et jusqu’a 4 semaines)

 Relayée par une antibioprophylaxie inhalée:
— Durée 3 a 6 mois apres negativation des LBA
— Uniquement si germe sensible
— Colimycine ou Tobramycine




« Communautaires (pneumocoques+++)

e Série rétrospective a Foch (janv 2010-sept 2016)
— Incidence 1.72 pneumonies/100 patients années
— Morbidité 19% d’admission en réanimation, 10% de VM
— Bactériémie 6%
— Co-infections: virales (29%), bactériennes (35%)

— Facteurs de risques: tabagisme, protheses
endobronchiques, déficit de LB




Dysfonction chronique

Intensite de 'immunosuppression
(Bolus SLM/cytolytiques > dose INCA)

Hypogammaglobulinemie

RGO

Foyers sinusiens

Certains germes: pneumocoque, Virus




Effet de la vaccination

Evolution of the incidence of Sp isolates, Sp pneumonia
and vaccination coverage in the LTR cohort

60,0%

Incidence per 100 patient-years
= N w E =Y (9] (o) ~ Cco

0,0% 0,0% 0,0% 0,8% .

2010 2011 2012 2013 2014 2015 2016

o

% patients vaccinated (PCV13+PPV23) e==Sp isolates =—=Sp pneumonia



Pneumonies virales

=
 TBP sur emphyseme le -
02/02/2016

Toux, dyspnée et
crachats purulents le

12/03
DRA le 13/03/2016

Prélevement naso
pharyngé: Grippe A
LBA FOP




* CMV : nette diminution depuis la prophylaxie.
Apparition retardée. 10% des pneumonies (giar-cuissdo m., arr

2007)

* Virus respiratoires

g SaISOnnallté. InCidence 7% (Gottlieb J. Transplantation 2009)
— Surinfections bactériennes possibles
— Couverture vaccinale pour la grippe




oxygene a 4

- Opacites bibasales,
micronodules et dystrophies
bronchigues au scanner

-BTB le 31/03: rejet aigu
cellulaire A2 . Pas de DSA.

-Traitement par 3 bolus de SM
15mg/kg/j

-PCR CMV le 04/04: 3.2 log
Traitement par valganciclovir




Infections fongiques

Small bowel
(n = 22)

19 (85)

Heart
(n = 99)

48 (49)

Pancreas
(n = 128)

97 (76)

Liver
(n = 378)

255 (68)

Kidney
(n = 332)

164 (49)

Lung
(n = 248)

56 (23)

IFl type
Candidiasis

Aspergillosis
Zygomycosis
Other mold
Unspecified mold
Cryptococcosis
Endemic mycoses
Pneumocystosis
Other yeast
Unspecified yeast

47 (14)
8 (2)
10 (3.0)
7(2.1)
49 (15)
33 (10)
5 (1)
6 (1.8)
3 (0.9)

42 (11)
9 (2)
9 (2.4)
8 (2.1)

24 (6)

17 (5)
0 (0)
9 (2.4)
51(1.3)

6 (5)
0 (0)
4 (3.1)
0 (0.0)
6 (5)
8 (6)
1(1)
5 (3.9)
1 (0.8)

109 (44)

8 (3)
49 (19.8)
7(2.8)

6 (2)
3 (1)
4 (2)
0 (0.0)
6 (2.4)

23 (23)
3 3)
7(7.1)
2 (2.0)

10 (10)
3 (3)
3 (3)
0 (0.0)
0 (0.0)

Papas PG, Etude TRANSNET, CID 2011

0 (0)
0 (0)
0 (0.0)
0 (0.0)
1 (5)
0 (0)
0 (0)
1(5)
1(5)




28 épisodes o

— Délai médian de diagnostic 85 j (9; 159])

— Délai de survenue
* J0J30: 7 pts
* M1M3: 3 pts
* M3M6 : 3 pts
« M6M12 : 5 pts

e 22 infections a Aspergillus fumigatus
— 11 aspergilloses bronchiques invasives

— 8 aspergilloses pulmonaires invasives
— 1 endocardite aigué

— 1 pyothorax aspergillaire




ar le donneur a C. Tropicalis
(prélevements bronchiques + liquide de transport +
hémoculture post-opératoire)

—1 bronchite candidosique
—1 oesophagite candidosique

* 1 bronchite a Fusarium spp
* 1 bronchite a Scedosporium spp




* Diagho wavzs
aspergillaire, isole
de "aspergillus sur b

rélevements
ronchiques

* Aspergillose trachéo
bronchique invasive

— Sur les anastomoses
bronchiques

— Meilleur pronostic







* Fungizone per os

e Surveillance recherche de colonisations
précoces sur les prelevements pulmonaires

* Fungizone aérosol si ischémie bronchique
severe




o |[e 2éeme et le
6eme mois

— Quasi-éradiqué par la prophylaxie dans ce délai

— Incidence variable selon l'institution et |la région
geographique

* |Incidence (hors prophylaxie) variable avec
I"organe
e Coeur-poumons / poumons : 6,5 a 43%
e Coeur:2al0% (jusqu’a 41%)
 Rein:0,6 a 14%
e Foie:3al1ll1%




Diagnhostic positif

Prélevements préecoces+++

Prélevements dirigés : PDP, LBA

Antigénuries pneumococoques et légionnelles

Prélevement naso pharynge selon la
saisonnalité

Recherche d’autres portes d’entrees
infectieuses




Diagnostic difféerentiel

* Rejet aigu
— Cellulaire

.3 [H]




 (Edeme pulmonaire cardiogénique
— Facteurs de risques cardiovasculaires

— |Insuffisance rénale




* Antibiothérapie précoce probabiliste

* Adaptée aux colonisations antérieures
(mucoviscidose +++)

e Attention aux intéractions médicamenteuses
(traitements immunosuppresseurs)

* Néphrotoxicite




Traitement

Macrolides et tacrolimus: inhibiteur enzymatique.
utilisation préférentielle de I'azithromycine

Table 1. Clinically observed and reported interactions between
tacrolimus and antimicrobial agents.

Antimicrobial agent
[reference] Interaction

Erythromycin [13—-13] Increased tacrolimus levels, with subsequent
nephrotoxicity

Clarithromycin [16] Increased tacrolimus levels, with subsequent
nephrotoxicity

Clotrimazole [17] Increased tacrolimus levels, with subsequent
nephrotoxicity

Fluconazole [18-21] Increased tacrolimus levels, with subsequent
nephrotoxicity and neurotoxicity

Ketoconazole [18] Increased tacrolimus levels

Rifampin [15, 22] Decreased tacrolimus levels, leading to acute
rejection

Patterson D, CID 1997




Azolés et tacrolimus: inhibiteur enzymatique
Risque de surdosage, diminuer les doses de moitié du
tacrolimus
Monitorage du TO

Table 3. Theoretically significant interactions between tacrolimus and antifungal agents.

Antifungal agent Potential interaction

Amphotericin B Additive nephrotoxicity
Clotrimazole Inhibition of tacrolimus metabolism
Fluconazole Inhibition of tacrolimus metabolism
Flucytosine None suspected

Griseofulvin Neurotoxicity

[traconazole Inhibition of tacrolimus metabolism
Ketoconazole Inhibition of tacrolimus metabolism
Miconazole Inhibition of tacrolimus metabolism
Nystatin None suspected

Terbinatine None suspected

Comments

Liposomal preparations should be less toxic
Clinically important, even when used orally
Clinically important

Reduce dose if renal impairment develops
May resemble that of tacrolimus

Clinically important

Clinically important

Not likely to be significant if used topically
Should be safe

Do not use if renal function impaired

Patterson D, CID 1997




Pronostic




Median survival (years):

1990-1997: 4.1; Conditional =7.0
1998-2004: 5.7; Conditional = 8.3
2005-6/2012:6.1; Conditional = NA

All pair-wise comparisons were significant at p <0.001

N at risk = 1,250

S
2
2
S
7

N.-at risk =61

—=1990-1997 (N=8,372)

~—=1998-2004 (N=12,108)

2005-6/2012 (N=23,021)

4 5 6 7 8
Years

woll 2014

Y FOR HEART AND LUNG TRANSPLANTATION

JHLT. 2014 Oct; 33(10): 1009-1024




TRANSPLANTATION PULMONAIRE
Hopital Foch: Survie actuarielle par période (1988-2014)

Survie actuarielle

84%

78% 279
65%

71%

53%
597I_|_I

47%

~I11988-1994 n=72
~I771995-2000 n=64
~I772001-2004 n=70
—I2005-2007 n=88
~I2008-2010 n=100
~I772011-2014 n=206

|
2,00
Delai en années




Survie actuarielle

I TIEmphyséme n=145
—IIFibrose n=95
~ITMucoviscidose n=283
~II1Divers n=77

T T T
4,00 5,00 6,00

Delai en années




Cause of Death

0-30 Days
(N=3,424)

31 Days - 1 Year
(N=6,029)

>1 Year - 3 Years]>3 Years - 5 Years

(N=5,746)

(N=3,353)

>5 Years - 10
Years
(N=4,135)

>10 Years
(N=1,551)

OB/BOS

10 (0.3%)

277 (4.6%)

1,503 (26.2%)

992 (29.6%)

1,024 (24.8%)

333 (21.5%)

Acute Rejection

113 (3.3%)

110 (1.8%)

91 (1.6%)

21 (0.6%)

20 (0.5%)

3 (0.2%)

Lymphoma

1 (0.0%)

130 (2.2%)

101 (1.8%)

51 (1.5%)

72 (1.7%)

47 (3.0%)

Malignancy, Non-Lymphoma

5 (0.1%)

182 (3.0%)

480 (8.4%)

397 (11.8%)

600 (14.5%)

212 (13.7%)

cMvV

3 (0.1%)

124 (2.1%)

51 (0.9%)

9 (0.3%)

5 (0.1%)

1(0.1%)

Infection, Non-CMV

655 (19.1%)

2,120 (35.2%)

1,201 (20.9%)

608 (18.1%)

739 (17.9%)

256 (16.5%)

Graft Failure

838 (24.5%)

974 (16.2%)

1,067 (18.6%)

585 (17.4%)

666 (16.1%)

241 (15.5%)

Cardiovascular

397 (11.6%)

321 (5.3%)

251 (4.4%)

164 (4.9%)

236 (5.7%)

111 (7.2%)

Technical

390 (11.4%)

212 (3.5%)

53 (0.9%)

16 (0.5%)

29 (0.7%)

10 (0.6%)

Multiple Organ Failure

420 (12.3%)

722 (12.0%)

296 (5.2%)

137 (4.1%)

199 (4.8%)

87 (5.6%)

Other

592 (17.3%)

857 (14.2%)

652 (11.3%)

373 (11.1%)

545 (13.2%)

250 (16.1%)

[ o

ISHLT « INTERNATIONAL SOCIETY FOR HEART AND LUNG TRANSPLANTATION

Li

K® =

woll 2016

JHLT. 2016 Oct; 35(10): 1149-1205

Percentages represent % of deaths
in the respective time period.




OB/BOS =+—Malignancy (non-Lymphoma/PTLD)
=+-|nfection (non-CMV) -+-Graft Failure
Cardiovascular

AN
N

% of Death

0-30Days 31Days-1Year >1Year-3 >3 Years -5 >5 Years - 10 >10 Years
(N=3,424) (N=6,029) Years (N=5,746) Years (N=3,353) Years (N=4,135) (N=1,551)

ISHLT !TERNA‘HONHCIE!Y FOR EEAR AND

q JHLT. 2016 Oct; 35(10): 1149-1205




Espagne Aucune Pneumopathie

T:E :
282°TE % 05 >1 pneumopathie
85 pneumopathies £ |

_g 4
82% bacteriennes . Log rank 39.3

0.2 p<0.01

Mortalité infection oo
respiratoire 29% ; " -

(directe ou indirecte)

Days after transplantation

Figure 3: Kaplan—Meier curves showing the probability of survival 1year after lung transplant according to pneumonia diagnosis.

Aguilar Guisado, AJT, 2007; 7:1989-96.
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Table 4. Univariate and Multivariate Analyses of the Development of
Chronic Lung Allograft Dysfunction Modeled for Differing Risk Periods
for Respiratory Virus Infection

P Adjusted P
Varigble HR {95% ClI) Value HR (95% CI) Velue
Respiratory virus infection ("ever”)
Age 1.01 (.98-1.03) 22 1.01(.99-1.03) 27
Bilateral transplent  0.87 (.39-1.93) 73 1.15(.49-2.71) 74
Rejection 2.33(1.304.18) <.01 2.16(1.18-3.93) 01
RVI 2.14 (1.20-3.82) 01 1.92(1.07-3.45) 03
Cytomegalovirus  1.44 (.74-2.80} 28 1.16(.59-2.29) 87
pneumonia
Risk period following RVI?
3mo 5.36(2.20-13.04) <.01 477(1.91-1164) <01
6 mo 3.75(1.69-8.29) <01 3.37(1.50-7.54) <.01
12 mo 270(1.34-5.41) <.01 2.44(1.20-4.96) 02

period, so data nct shown

Abbreviations: Cl, confidence interval; HR, hazarc ratio; RVI, respiratory virus infection.

* HR adjusted for age, bilateral vs single transplant, rejection, and cytomegalovirus
pneumoenia in multivariate analysis. However, HRs were similar to those for the no-risk
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Conclusion

* Frequent
e Morbi-mortalité lourde

— Pronostic péjoratif
— Association au développement du CLAD

mmm)p diagnostic précoce +++

e Role des prophylaxies (CMV, PCP et vaccins)
e Attention aux interactions médicamenteuses




