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“
Je n’ai pas de lien d’intérêt à déclarer en 

rapport avec cette présentation



Epidémiologie

▷ Patients immunodéprimés de plus en plus nombreux

• 2.7% de la population US

• 18% des patients admis pour CAP



Vignette clinique

▷ Homme, 75 ans

▷ Evalué pour insuffisance respiratoire aigue

▷ ATCD

• Mélanome métastatique avec atteinte osseuse vertébrale et épidurite T11

• 12/03 : début immunothérapie par anti-BRAF (Dabrafénib + trametinib) et 
corticothérapie systémique prednisone 1mg/kg

▷ Anamnèse

• 21/04 : AEG, diarrhées non glairo-sanglantes. PEC par réhydratation.

• 23/04 : hypoxémie nécessitant O2 9L/min, polypnée, tirage. T° 38,4. PA 
conservée



Radiographie de thorax



Question 1

Quelles sont vos hypothèses 
diagnostiques?



IRA de l’immunodéprimé : 4 éléments clés

Pensez aux causes non infectieuses ++

• Spécifique pathologie sous jacente / Toxicité médicamenteuse pulmonaire

• Cardiogénique

Toujours considérer les pathogènes de l’immunocompétent

• Pneumocoque, Legionella, Hemophilus, etc..

• Certaines bactéries sont plus fréquentes : Staph doré, Pseudomonas, entérobactéries

Le type d’immunodépression va orienter la recherche de pathogènes 

• Immunodépression cellulaire/humorale/neutropénie

• Délai / profondeur de l’immundépression

Plusieurs pathogènes peuvent cohabiter



Immunodépression : un statut hétérogène

Immunodépression T
Immunodépression B, 

hypogammmaglobulinémie
Neutropénie

Causes
• VIH

• Hémopathies lymphoïdes T

• Corticoïdes, ciclosporine, tacrolimus, 
MMF, azathioprine, alemtuzumab, 
ibrutinib, fludarabine

Pathogènes
• Virus ++ : herpes virus

• Fongique : cryptococcose, aspergillus, 
mucorales

• Bactéries : BK, Listeria, Nocardia

• Parasitaires : toxoplasmose

Causes
• Myélome, LLC

• Déficit en complément

• Asplénie 

• Rituximab

Pathogènes
• Bactéries : pneumocoque, méningo, 

Hemophilus

• Virus : VZV, CMV

Causes
• Insuffisance médullaires

• Chimiothérapies cytotoxiques

Pathogènes
• Bactéries

• Fongique : aspergillus, mucorales

• Virus : CMV, HSV



Immunodépression : un statut hétérogène



Algorithme

Japanese respiratory Society, Respirology 2009
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Suite de la vignette : TDM thoracique



Bilan biologique

NFS

Leucocytes 4.93 G/L

PNN 4.64 G/L

Lymphocytes 0.16 G/L

Hémoglobine 7.9 g/dL

Plaquettes 130 G/L

Biochimie

Na 137 mmol/L

K 3.6 mmol/L

Urée 7.8 mmol/L

Créatininémie 80 μmol/L

ASAT/ALAT 35/21 U/L

GGT 32 U/L

Bilirubine totale 4 μmol/L

LDH 589 U/L

PCT 1.67 μg/L

NT Pro-BNP 4000 ng/L



Question 2

Affinez-vous vos hypothèses 
diagnostiques?



▷ Meilleure Se et Sp pour la diagnostic de CAP

▷ Informatif sur parenchyme et médiastin

▷ Diagnostics différentiels

Apport de la TDM thoracique
Claessens, Am J Respir Crit Care Med 2015



Azoulay, Intensive Care Med 2020



Question 3

Quels examens microbiologiques 
demandez vous?



Bactério

• ED, culture

Myco

• ED, culture
• PCR Pneumocystis

Bactério

• ED, culture, nocardia, BK
• PCR multiplex

Viro

• PCR HSV/CMV/VZV
• PCR multiplex

Myco

• ED, culture
• PCR asperg/mucor
• Ag aspergillaire
• PCR Pneumocystis
• PCR cryptocoque

Parasito

• ED
• PCR toxoplasmose

Sang

L’arsenal diagnostique à disposition
Nasopharynx

Viro

• PCR multiplex

Urines

Bactério

• Antigénuries

Bactério

• Hémocultures

Myco

• PCR asperg/mucor
• BD-Glucan, Ag asperg
• PCR cryptocoque

Viro

• PCR HSV/VZV/CMV

Parasito

• PCR toxoplasmose

ECBC

LBA



▷ Examen invasif, risque d’aggravation respiratoire

• Evaluation du rapport bénéfice/risque ++

• Patients SOT, VIH, probabilité de PCP élevée, verre dépoli au TDM

▷ Pas de supériorité diagnostique chez le patient d’onco-hématologie

Place du LBA
Azoulay, Am J Respir Crit Care Med 2010



▷ Examen invasif, risque d’aggravation respiratoire

• Evaluation du rapport bénéfice/risque ++

• Patients SOT, VIH, probabilité de PCP élevée, verre dépoli au TDM

Place du LBA
Azoulay, Am J Respir Crit Care Med 2010

Ramirez, Chest 2020



Suite de la vignette : résultats des 
explorations

Lavage broncho-alvéolaire

Bactériologie Examen direct négatif
PCR multiplex panel bas négative

Myco/parasito Examen direct négatif

Anapath Prélèvement non contributif

Autres

Antigénuries négative

BD-glucan > 523 pg/mL



Question 4

Quel diagnostic est désormais le 
plus probable?



Question 4

▷ Pneumocystose pulmonaire
• Terrain (corticoïdes, absence de prophylaxie)

• Verre dépoli bilatéral, absence d’état de choc

• Marqueurs associés : LDH / β-D-glucan

▷ Confirmation par biologie moléculaire
• PCR salivaire + 313 000 copies/mL

• PCR LBA + : 25 cycles (soit 1.28*106 copies/mL)



(1-3)-β-D-glucane et pneumocystose

Son, PLoS One 2017



Pneumocystose hors VIH

Roux, Emerg Infect Dis 2014

4%), or intravenous immunoglobulins (n = 1, 1%). Patients 

with hematological malignancies also had received ritux-

imab (n = 29, 35%) and flud arabi n (n = 8, 9.5%). All HSCT 

patients were receiving anticalcineurin agents. Patients 

with autoimmune or chronic inflam ma t or y diseases were 

receiving methotrexate (n = 14, 21.5%), rituximab (n = 6, 

9.2%), tumor necrosis factor–α antagonists (n = 6, 9.2%), 

anticalcineurin agents (n = 5, 7.7%), or purine inhibitors 

(n = 4, 6.1%). (Note that values are approximate; data are 

missing among each subpopulation.)

Clinical Manifestations of PCP

The clinical manifestations of PCP in AIDS and non-

AIDS patients are shown in Table 2 and Figure 1. Overall,  
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Table 1. Clinical characteristics of 544 patients with and without AIDS at diagnosis with PCP, France, January 1, 2007–December 31, 
2010* 

Characteristic 
AIDS patients, n = 

223 
Non-AIDS patients, 

n = 321 p value 

Clinical features    
 Prophylaxis prescribed† 3 (1) 12 (4) 0.06 
 Temperature >38°C 165 (74) 263 (82) 0.05 
 Days from constitutional symptom onset to diagnosis, median (IQR) 30 (14–60) 7 (2–15) <0.0001 
 Shock 5 (2.2) 23 (7) 0.01 

Respiratory symptoms    
 Cough 170 (76.2) 173 (54) <0.0001 
 Dyspnea 176 (79) 234 (73) 0.10 
 Days from respiratory symptom onset to diagnosis, median (IQR) 21 (7–30) 5 (1–15) <0.0001 

Laboratory test results    
 SpO2, median (IQR) 95 (90–97) 91 (86–96) 0.003 
 Lymphocyte count, cells/mm

3
, median (IQR)

 
802 (499–1,200) 500 (278–880) 0.0004 

 CD4+ T-cell count, cells/mm
3
, median (IQR)

 
167 (89–342) 32 (12–75) <0.0001 

 C-reactive protein 48 (17–128) 120 (59–210) <0.0001 

Radiologic findings    
 Chest radiograph results typical for PCP 183 (82) 247 (77) 0.23 
 Chest radiograph results atypical for PCP‡ 31 (14) 48 (15) 0.66 
 Pneumothorax 7 (3.1) 7 (2.2) 0.50 
 Chest radiograph results unremarkable 9 (4) 26 (8) 0.34 
 Atypical computed tomography scan pattern§ 15 (14) 22 (14) 0.47 
*Values are no. (%) patients except as indicated. Data were missing for CD4+ T-cell count (372 patients), C-reactive protein (274 patients), and CT scan 

pattern (265 patients). PCP, Pneumocystis jirovecii pneumonia; IQR, interquartile range. 
†Adherence to prescribed prophylaxis was unknown. Among already known HIV+ patients without prophylaxis and with available CD4+ T cell count (n = 
74), median CD4+ T cell count was 33 cells/mm

3
 (range 12–85). 

‡Defined as focal interstitial or alveolar consolidation. 
§Defined as subpleural nodules, focal condensation, cavitation, or marked pleural effusion. 

 

Figure 1. Flowchart of selection 

of patients with Pneumocystis 

jirovecii pneumonia (PCP) for 

study and underlying conditions 

among non-AIDS patients, France, 

January 1, 2007–December 31, 

2010. Miscellaneous conditions: 

inflammatory diseases or 

automimmune (n = 4); common 

variable immunodeficiency (n = 2); 

focal segmental glomerulosclerosis 

(n = 2); sarcoidosis (n = 1); 

steroid-dependent asthma (n = 1); 

idiopathic pulmonary fibr osi s (n = 

1); acute alcoholic hepatitis (n = 

3). ALL, acute lymphoid leukemia; 

AML, acute myeloid leukemia; CLL, 

chronic lymphoid leukemia; CML, 

chronic myeloid leukemia; HSCT, 

hematopoietic stem cell transplant; 

SOT, solid organ transplant.

4%), or intravenous immunoglobulins (n = 1, 1%). Patients 

with hematological malignancies also had received ritux-

imab (n = 29, 35%) and flud arabi n (n = 8, 9.5%). All HSCT 

patients were receiving anticalcineurin agents. Patients 

with autoimmune or chronic inflam ma t or y diseases were 

receiving methotrexate (n = 14, 21.5%), rituximab (n = 6, 

9.2%), tumor necrosis factor–α antagonists (n = 6, 9.2%), 

anticalcineurin agents (n = 5, 7.7%), or purine inhibitors 

(n = 4, 6.1%). (Note that values are approximate; data are 

missing among each subpopulation.)

Clinical Manifestations of PCP

The clinical manifestations of PCP in AIDS and non-

AIDS patients are shown in Table 2 and Figure 1. Overall,  
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96% of patients were not receiving PCP prophylaxis. The 

median time from the onset of respiratory symptoms to 

PCP diagnosis was significantly shorter for non-AIDS pa-

tients (5 [range 1–15] days) than for AIDS patients (21 

[7–30] days) (p<0.0001). However, as shown in Tables 1 

and 2, hypoxemia was more severe in non-AIDS patients, 

who required higher oxygen flow  rates (4 [range 3–5] L/

min) than did AIDS patients (2 [1.3–3] L/min). Non-AIDS 

patients also more often required intensive care and non-

invasive or invasive ventilation. Shock was more common 

in non-AIDS patients and was significantly associated 

with pulmonary microbial co-infection (OR 3.09 [95% CI 

1.44–6.68]; p = 0.004), in agreement with the presence 

of microbiologically documented pneumonia (13) in half 

of the patients with shock. CT scans were obtained for 

279 patients; typical findings were seen in 37 patients, 

of whom 29 were believed to have pulmonary bacterial  

microbial co-infection and 8 microbial co-infections with 

a second opportunistic microorganism.

Diagnosis and Treatment of PCP

A BAL sample was diagnostic for 87% and 97% of 

AIDS and non-AIDS patients, respectively (p = 0.0003). 

Overall, microbial co-infection as previously define d (13) 

was suspected or confirm e d for 169 (31%) patients, includ-

ing 92 (16.9%) with bacterial infection, 65 (6.6%) with viral 

infection, and 38 (6.9%) with fungal infection. For 32 (5.8%) 

patients, >2 microbial co-infections were identified; the most 

frequent site of microbial co-infection was the lung (online 

Technical Appendix Table, http://wwwnc.cdc.gov/EID/

article/20/9/13-1668-Techapp1.pdf). Univariable analysis 

showed an association between microbial co-infection and 

death (OR 2.29, 95% CI 1.41–3.71) (online Technical Ap-

pendix Figure), but multivariable analysis did not confirm 

this fin

d

i ng (OR 1. 99,  95% CI  0. 91–4. 33;  p = 0. 09) .

Time from hospital admission to the start of treatment 

for PCP was longer for non-AIDS patients than for AIDS 

patients (2 [range 0–6]) days vs. 1 [0–2] days; p<0.0001). 

TMP-SMX was the firs t -line anti-PCP agent used for 97% 

of patients. However, patients with AIDS more often re-

quired a switch to second-line therapy than did non-AIDS 

patients (25.5% vs. 7%; p<0.0001); this change was most 

often made because of allergic reactions or hepatic or renal 

toxicity. Adjunctive steroid therapy was used in 40.4% of 

patients overall and in a significa nt ly higher proportion of 

AIDS than in non-AIDS patients (55% vs. 43%; p = 0.01).

Risk Factors for Death

Hospital death data were available for 478 (88%) patients, 

and the percentage of hospital deaths was significantly higher 

for non-AIDS than AIDS patients (27% vs. 4%; p<0.0001). 

For non-AIDS patients, death rates varied by cause of  

immunodefic

i

ency,  from a low of 3.75% for kidney trans-

plant recipients to a high of 43% for allogeneic HSCT recipi-

ents. Invasive mechanical ventilation was used in 28% and 

43% of patients in these 2 groups, respectively (p<0.0001).

Of 7 variables independently associated with hos-

pital death by multivariable analysis, 2 were associated 

with lower death rates: AIDS diagnosis (OR 0.33, 95% 

CI 0.12–0.92) and receipt of a SOT (OR 0.08, 95% CI 

0.02–0.31) (Table 3). Five variables were associated with 

increased death rates: older age (OR 1.04/additional year, 

95% CI 1.02–1.06); receipt of a HSCT (OR 8.6, 95% CI 

1.40–53.02); need for oxygen on admission (OR 4.06, 95% 

CI 1.44–11.5); need for invasive mechanical ventilation 

(OR 16.70, 95% CI 7.25–38.47); and longer time from  

 

Table 3. Multivariate analysis of independent predictors of 
hospital death for AIDS and non-AIDS patients with PCP, France, 
January 1, 2007–December 31, 2010* 

Variable Odds ratio (95% CI) 

HIV infection 0.33 (0.12–0.92) 
Solid organ transplant 0.08 (0.02–0.31) 
Age, per additional year 1.04 (1.02–1.06) 
Allogeneic HSCT 8.6 (1.40–53.02) 
Need for immediate oxygen therapy 4.06 (1.44–11.5) 
Need for intubation and mechanical 
ventilation 

16.70 (7.25–38.47) 

Time to PCP treatment, per additional day 1.11 (1.04–1.18) 
*Variables from Tables 1 and 2 were introduced into the multivariate model 
based on their association with hospital mortality by bivariate analysis with 
p values <0.20. Higher numbers indicate increased odds, with 1 as the 
cutoff point (i.e., values <1.00 indicate decreased risk, >1.00 increased 

risk). Goodness of fit (Hosmer-Lemeshow test) was 0.61. PCP, 
Pneumocystis jirovecii pneumonia; HSCT, hematopoetic stem cell 
transplant. 

 

 
Table 2. Clinical management of 544 AIDS and non-AIDS patients after diagnosis with PCP, France, January 1, 2007–December 31, 
2010* 

Characteristic AIDS patients, n = 223 Non-AIDS patients, n = 321 p value 

Days from admission to treatment initiation, median (IQR) 1 (0–2) 2 (0–6) <0.0001 
Intensive care admission 65 (35) 134 (50) 0.0015 
Immediate oxygen needed 87 (49) 160 (69) <0.0001 
Oxygen flow rate, L/min, mean (95% CI) 2 (1.3–2.8) 3.8 (2.8–4.8) 0.015 

Mechanical ventilation    
 Noninvasive needed 17 (8) 50 (16) 0.0053 
 Noninvasive failed 16 (8) 46 (15) 0.013 
 Invasive needed 25 (11.0) 98 (30.5) <0.0001 
Hospital deaths 8 (4) 75 (27) <0.0001 
*Values are no. (%) patients except as indicated. PCP, Pneumocystis jirovecii pneumonia; IQR, interquartile range. 

 

Pneumocystose hors VIH

Roux, Emerg Infect Dis 2014

▷ Formes cliniquement plus brutales, moins typiques

▷ Formes pauci-kystiques

• Moins bonne rentabilité des techniques standards du LBA

• Intérêt de la PCR ++

▷ Retards diagnostiques/thérapeutiques => moins bon pronostic



Pneumocystose, traitement 
probabiliste?

Ramirez, Chest 2020

Chez quels patients immunodéprimés faut-il couvrir Pneumocystis
jirovecii en probabiliste?

▷ Eléments cliniques

• Atteinte pulmonaire diffuse, bilatérale

• Infiltrats interstitiels ou alvéolaires

▷ Terrain

• Patient ne recevant pas de prophylaxie

• VIH au diagnostic ou avec CD4 <200/mm3

• Immunodépression cellulaire forte (corticoïdes ++)



Immunodépression et pneumonie 
bactrienne



Immunodépression et pneumonie 
bactrienne



Conclusion

▷ Pneumonie de l’immunodéprimé => situation fréquente

▷ Avant toute chose

• Prendre en compte les pathogènes de l’immunocompetent

• Evoquer les causes non-infectieuse

▷ Possibilités diagnostiques vastes, la réflexion doit être cadrée par

• Type et profondeur de l’immunosuppression

• Les prophylaxies en cours

• La clinique et surtout les données d’imagerie (TDM++)



Merci!
Des questions?
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etienne.demontmollin@aphp.fr

@demontmol
@MIR_Bichat


