[insuffisance respiratolire aigué



Grands mécanismes de dyspnée chez

Organe atteint

Systéme nerveux

Poumon

Circulation pulmonaire

Coeur

Globules rouges

Tissus périphériques

le cancéreux

Mécanisme

défaillance commande neuromusculaire

1) syndrome obstructif

2) syndrome restrictif

espace mort

défaillance pompe

déficit transport oxygene

blocage consommation oxygene

Exemples

coma
myasthénie
syndrome de Guillain-Barré

obstruction des voies
aériennes
asthme

pneumopathie diffuse
épanchement pleural

embolie pulmonaire

tamponnade péricardique

anémie

choc septique



Les pneumopathies diffuses















Tableau clinique

insuffisance respiratoire aigué hypoxémiante
par cedeme pulmonaire lésionnel (ALL =
acute lung injury)

formes les plus graves : SDRA (syndrome de
détresse respiratoire de ’adulte)

Evolution possible vers la fibrose pulmonaire

la neutropénie n’empeche pas le
développement d'un SDRA qui pourra se
majorer lors de la récupération de la
leucocytose



Causes infectieuses

Pneumocystis jirovect
Legionella
Chlamydiase
Tuberculose miliaire

CMV, HSV, RSV, herpes zoster, Covid19
Aspergillose



Causes non infectieuses

toxicité médicamenteuse: MTX, BLM, MMC, 11.-2,
ITK, imunothérapies

pneumonie radique

hémorragie alvéolaire

lymphangite carcinomateuse, leucostase pulmonaire
cedeme pulmonaire cardiogénique

cedeme pulmonaire lésionnel (— SDRA)

pneumopathie interstitielle idiopathique (gretfe de
moelle osseuse)

pneumopathie aux leucoagglutinines (transfusion)



La fibrose

Complication ultime de
certaines pneumopathies
diffuses, s’installant rapidement
(SDRA, gretfe de moelle) ou
progressivement (radiothérapie,
cytotoxiques) et due a des
réactions inflammatoires
entrainant une fibrose diffuse
des alvéoles et une insuffisance

respiratoire majeure de
pronostic tres réserveé.



Ies toxicités des traitements



Divers mécanismes

WWW.pNEUMOtOX.com

bronchospasmes aigus (vinorelbine, paclitaxel, VM20,
cisplatine)
pneumopathies d’hypersensibilité (méthotrexate, cétuximab)

pneumopathies interstitielles et fibroses pulmonaires
(bléomycine, mitomycine, cyclophosphamide, nitrosourées,
getitinib, erlotinib, everolimus, temsirolimus, I'TK, inh. points
de contact immunitaires)

pneumopathies a ¢osinophiles (méthotrexate, bléomycine)
hémorragie alvéolaire (bévacuzimab)

cedeme pulmonaire lésionnel (cytosine arabinoside,
interleukine-2, gemcitabine)

pleurésies (mitomycine, docétaxel, méthotrexate).


http://www.pneumotox.com/

Protéinose alvéolaire secondaire




Toxicité inhibiteurs point de controle
immunitaire

Tableau 1. Recommandations pour la prise en charge de la toxicité pulmonaire des « inhibiteurs de point de
contréle » (d’apres [16]).

Grade 1 : + retarder Controler imagerie a
Modifications le traitement 3 semaines. En I’absence
Surveillance d’amelioration

radiologiques

asymptomatiques des symptomes traiter comme grade 2

tous les 2-3 jours

) Corticothérapie per os
Retar:der le tra1temen£ Prednisone 1 mg/kg/j
Surveillance des sym

o au moins 4 semaines
Q":mt‘d‘e"“e- | En ’absence d’amelioration a
Discuter bronchoscopie 2 semaines, traiter comme grade

Grade 2 :

Symptomes lege
a moderes

https://doi.org/10.1016/S1877-1203(17)30086-1



La lymphangite carcinomateuse




La lymphangite carcinomateuse

Mécanisme:
— Embolie cellules néoplasques
— Adénopathies médiastinales (a retro)
— A partir tumeur pulmonaire

dyspnée, parfois aigué avec tableau
type embolie pulmonaire

toux non productive
hypoxémie

RX et TDM thorax : d’abord
normale (stade des emboles
vasculaires) puis pneumopathie

interstitielle diffuse (stade de la
lymphangite périvasculaire)

finalement HT pulmonaire avec
cceur pulmonaire




Diagnostic

Diagnostic différentiel

e au début: embolie
pulmonaire

* ensuite : cf pneumopathies
interstitielles diffuses

Diagnostic
 TDM thorax

* bronchoscopie avec LBA et
biopsies transbronchiques




Trattement

oxygénothérapie

chimiothérapie dirigée contre la tumeur sous-

jacente

corticothérapie : méthylprednisolone 1 mg/kg/
a adapter a effet symptomatique



Leucostase et pneumopathie de lyse

, Pneummg _

 Atteinte
Leucostase pulmonaire




[’hémoptysie massive
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Haemoptysis between June 1779
and December 2009 n=1165

----| Other aetiologies n=997

v

Haemoptysis related to
neoplasm n=168 [14%)

No histology n=25
SCLC n=9
Cancer metastasis n=7
Haemoptysis related to causes
Ls other than cancer n=2#

Haemoptysis related to
proven lung NSCLC n=125 (11%)]

v

v
Bronchial Emergency surgery n=3
arteriography n=102 Emergency surgery related to
BAE failure n=131
Scheduled surgery following successful

BAE n=2

v

Conservative
treatment n=20

FIGURE 1 Flow chart of patients admitted for severe haemoptysis to Tenon Hospital (Paris, France) between June, 1995

and December, 2009. NSCLC: nonsmall cell lung cancer; SCLC: small cell lung cancer; BAE: bronchial arteriography
1, emergency surgery in patients in whom bleeding

embolisation. *: bronchiectasis n=1 and pulmonary embolism n=1; ":

was not controlled after BAE.



TABLE 2 Univariate and multivariate analyses of variables associated with in-hospital mortality

Variable Patients n  Hospital mortality n (%) Univariate analysis Multivariate analysis
OR (95% Cl) p-value OR(95% Cl) p-value
Age years 0.98 (0.95-1.01) 0.18
Alcohol abuse
No 94 29 [31) 1
Yes 31 10 (32) 1.07 (0.45-2.6) 0.9
Performance status
0-1 79 17 (22) 1 1
2-4 46 22 (48) 3.34 (1.5-7.3) 0.003 3.6 (1.3-9.6) 0.012
COPD/CVD
No 34 10 (29) 1
Yes 91 29 (32] 1.12(0.5-2.7) 0.8
Anticoagulants and/or antiplatelet treatment
No 81 27 (33) 1
Yes 4b 12 127) 0.75 (0.33-1.7) 0.5
ScC
No 60 23 (38] 1
Yes 65 16 (25) 0.51(0.3-1.1) 0.01
Advanced NSCLC*
No 37 318) 1 1
Yes 87 35 (401 7.6 (2.2-27) 0.002 8.6 (2-37] 0.004
Cavitation or necrosis
No 99 29 (29] 1
Yes 26 10 (38) 1.5 (0.61-3.7) 0.37
Central location"
No 31 619] 1
Yes 91 32 (35] 2.3(0.84-6.7) 0.11
Cancer progression
No 94 24 (26) 1
Yes 31 15 (48) 2.7 (1.2-6.4) 0.02
Mechanical ventilation
No 87 14 (16) 1 1
Yes 38 25 [66) 10 (4.2-24) <0.001 13 [4.5-36) <0.001
Vasopressors
No 104 24 (23) 1
Yes 21 15 (711 8.3 (2.9-24) <0.001
Transfusion
No 96 24 (25) 1
Yes 29 15 (521 3.2 [1.4-7.6) 0.008
SAPS Il [per point) 1.07 1.04-1.1] <0.001
Vasoconstrictive agents
No 68 16 (24) 1 1
Yes 57 23 [40] 2.2 1.02-4.8) 0.05
Bronchial arteriography
No 23 11 (48] 1
Yes 102 28 (27) 0.4110.16-1.04) 0.06

COPD: chrenic obstructive pulmonary disease; CVD: cardiovascular disease; SCC: squamous cell carcinoma; NSCLC: nonsmall cell lung

cancer; SAPS: Simplified Acute Physiclogy Score.

#,

location could not be determined in three patients.

: in one stage Il NSCLC patient the A or B staging could be not determined; 1. central




L’hémorragie alvéolaire




Souvent de mécanismes multiples

- augmentation de la pression capillaire: OPH,
maladie veino-occlusive, infarcissements
(aspergillose)

- lésion membrane alvéolocapillaire : infections,
amiodarone, chimiothérapie, radiothérapie,
infiltration néoplasique

- troubles de | ’hémostase : thrombopénie
sévere, CIVD, avitaminose K



Tableau clinique

moins dramatique que chez le non cancéreux !
- dyspnée, hémoptysie, anémie aigué, SDRA
- opacités alvéolaires diffuses en verre dépoli

- LBA : liquide rouge-rosé, présence d’hématies et
d’hémosidérine



Traitement

corriger les troubles de ’hémostase
corriger une éventuelle cause cardiovasculaire (T Pcap)

rechercher I'aspergillose (LBA) : éviter dans ce cas les
corticoides et traiter a 'amphotéricine B

corticothérapie a haute dose (Iésions toxiques : cf contexte
de chimiothérapie intensive et de TBI) : Solumédrol® 15
mg/kg (sans dépasser 1g) 3 jours en bolus iv puis 1 a 2
mg/kg/j pendant quelques semaines

oxygénothérapie, VNI, ventilation mécanique invasive



Hémorragie alvéolaire diffuse : stéroides.
Metcalf, Am ] Med 96:327;1994

Meéthylprednisolone - <30mg >30mg p
n 12 10 43
intubés / 5 21

déces 11 9 29 S

VA post-diagnostic B/5 4/5 10/22 S
infections 11 5 3 18 NS



Les épanchements pleuraux










Abord thérapeutique

* Spécifique : traitement de la cause

* Symptomatique : controle de la formation de
’épanchement pleural :

- ponction-vidange
- pleurodese

- pleurectomie



[La ventilation mécanique



Indications

* Les pathologies respiratoires

* Les pathologies non respiratoires

Peu de ces affections ont fait jusqu’a présent 'objet d études
spécifiquement en rapport avec la ventilation mécanique




Les pathologies respiratoires

o Les pnenmopathies infectieuses diffuses, principalement dues a :

Pneumocystis jirovecii
Cytomégalovirus
Aspergillose invasive

Infections bactériennes ordinaires (Pneumocoque,
Psendomonas aernginosa, entérobacteries, . ..)

Infections virales diverses (adénovirus, virus respiratoire

syneytia, ...)

*  Les hémorragies

hémorragie alvéolaire diffuse

hémoptysie massive

*  Les attentes néoplasiques

obstruction et compression tumorales
embolie de cellules tumorales et lymphangite carcinomateuse
lencostase

Sfausse déglutition et/ ou fistule oesophagorespiratoire

o Les effets toxiques du traitement

Chimiothérapie

Thérapies ciblées

Immunothérapies

Radiothérapie

pneunopathie de lyse tumorale
syndrome de [acide rétinoigue
pneumopathie aux lencoagglutinines

syndrome de fuite capillaire

*  La protéinose alvéolaire secondaire

o Les complications des greffes de moelle

syndrome de fuite capillaire
pneumopathie interstitielle idiopathigue
maladie veino-occlusive pulmonaire

Bronchiolite oblitérante



SN R N o~

Les pathologies non respiratoires

Les états de choc (essentiellement choc septigue)

L insuffisance cardiagne avec wdéme pulmonaire hémodynamigne

Le SDRA dans le cadre d’un syndrome de défaillance multiviscérale (souvent d'origine septique)
L embolie pulmonaire cruorigue

L insuffisance ventilatoire d origine nenrologique

L arrét cardio-respiratoire
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Laser bronchoscopy in respiratory failure from
malignant airway obstruction
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ORIGINAL ARTICLE

Radiotherapy for Intubated Patients with Malignant Airway
Obstruction

Futile or Facilitating Extubation?

Alexander V. Louie, MD,*7 Sophia Lane, MD,* David A. Palma, MD, PhD, MSc,*7 Andrew Warner, MSc, 7
Jeffirey Q. Cao, MD, MBA, *1 and George B. Rodrigues, MD, MSC*1f

Key Words: Radiotherapy, Malignant airway obstruction, Intensive

Introduction: The optimal approach to patients with malignant airwa .
p pp P g Y care unit.

obstruction who require intubation and mechanical ventilation but are
ineligible for bronchoscopic interventions is uncertain. Radiotherapy (J Thorac Oncol. 2013;8: 1365-1370)
(RT) may be delivered but requires substantial resources in this patient
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Prognosis of acute respiratory distress
syndrome In neutropenic cancer patients
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Medical cancer patients admitted between January 2002
and December 2008: n=52223

l

Medical cancer patients admitted to ICU: n=884 (1.7%)

v

ICU admission for ARF: n=487 (55%)

ARF with neutropenia: .| ARF without neutropenia:
n=180 (37%) - n=307 (63%)

Neutropenic patients
with ARF without ARDS:
n=110 (61%)

Y

Neutropenic patients
with ARDS: n=70 (39%)




mortalité hospitaliere de 64 %
100
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FIGURE 2. suwival in neutropenic patients with aquired respiratory distress
sydrome. Overall survival is truncated at 80 days. --—- 1 95% confidence interval.
ICU: intensive care unit.



ay-1=1ES8 B Patients characteristics at intensive care unit {({CU) admissicn

Survivors Nonsurvivors p-value

Subjecis n 26 44
Females 11 {42) 22 (50) 0.62
Age yrs 54 (37-66) 55 (48-85) 0.43
Underlying malighancy

Acute leukaemia 18 {6S) 21 (48) 0.20

Lymphoma 7 (27) 12 (27)

Myeloma 1 {4 3(7)

Solid tumours 0 {0) 4 (G

Other malignancies 0 {0) 4 (G)
Delay since malighahcy days 15 (7-39) 180 (18-801) 0.0011
Status of malighancy

First-line chemotherapy 22 (85) 18 (43) 0.0041

Complete remission 0 {0) 5(11)

Relapse 4 {15) 16 (36)

Secondary acute leukaemia 0 {0) 4 (G)
Delay since neutropenia at ICU admission days 4 (0-8) 5({3-13) 0.12

BMT 2 (8) 12 (27) 0.065



Causes of ARDS
Unknown
Nonseptic ARDS
Septic ARDS
Gram-negative bacill
Gram-positive cocei
Fungi
Virusas
Other infections
Invasive pulmonary aspergillosis
Extrapulmonary ARDS*
Pulmonary ARDS”*
Lung morphology on CT
Diffuse ARDS
Patchy ARDS
Lobar ARDS
Anlimicrobial freatment
Initial antibictic treatment active on DTT bacteria
Microbiological documertation at ICU admissionT

8 (37)
1(4)
17 (65)
5(19)
4 (15)
5 (19)
1(4)
2 (8)
3(19)
5 (28)
13 (72)

12 (46)
4(15)
10 (39)

16 (62)
9 (56)

0.91

0.41

=0.99

0.23

0.027

0.0061
0.76




Conclusions

A l'admission en USI, la chimiothérapie de premiére ligne,
le SDRA lobaire et l'utilisation d'un traitement
antibiotique actif sur les bactéries difficiles a traiter sont
associés a la survie.

Pendant le séjour en soins intensifs, la récupération de la
neutropénie semble etre un point important de
récupération, tandis que la persistance de défaillances

d'organes et l'utilisation de vasopresseurs sont associées a
la mort.

La plupart des survivants ont un séjour en USI > 3
semaines
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6084 cancer patients
admitted to 14 ICUs

3042(50%) patients with
acute respiratory failure

1117 (36.7%) patients meeting
the Berlin definition for ARDS

113 patients not
included J}

1004 ARDS

patients included

/]

Mild ARDS: Moderate
ARDS: 426
252 25.1%) (42.4%)
Mortality: 59% Mortality: 63%

Fig. 1 Patient flow chart and distribution among in three ARDS
severity categories in the Berlin defimtion. -
inclusion were as follows: 55 patients did not recerve noninvasive
or endotracheal mechanical ventilation and vital status at hospital

discharge was unknown 1n 58 patients

Severe ARDS:
326 (32.5%)

e

Mortality:
68.5%

reasons for non-




Table 1 Patient characteristics at admission to the intensive care unit

Median (IQR) or n (%)

Study population (n = 1,004)

Survivors (n = 364)

Non-survivors (n = 640)

p value

Male gender

Age (years)

Underlying malignancy
Acute leukemia
Non-Hodgkin’s lymphoma
Myeloma

Solid tumor
Miscellaneous

Allogeneic BMT/HSTC?
Neutropenia

Stage

Progressive
Partial/complete remission
Newly diagnosed
Unknown

642 (639 %)
58 (48-67)

298 (29.7 %)
318 (31.7 %)
113 (11.3 %)
147 (14.6 %)
95 (9.5 %)
L5 (11.5 %)
444 (44.2 %)

458 (45.6 %)
237 (23.6 %)
72(7.2 %)
237 (23.6 %)

240 (65.9 %)

57 (47-67)

96 (26.4 %)
115 (31.6 %)
34 (9.3 %)

60 (16.5 %)
46 (12.6 %)
36 (9.9 %)

148 (40.7 %)

171 (47.0 %)
100 (27.4 %)
33 (9.1 %)

60 (16.5 %)

402 (62.8 %)
58 (48-67)

202 (31.6 %)
203 (31.7 %)
79 (12.3 %)
87 (13.6 %)
48 (7.7 %)
79 (12.3 %)
296 (46.3 %)

287 (4.8 %)
137 (21.4 %)
39 (6.1 %)
177 (27.7 %)

0.32
0.33

0.08
0.97
<0.0001
0.21
0.01
0.23
0.08

0.0003

* Bone-marrow transplantation/hematopoietic-stem-cell transplantation



Table 2 ARDS causes, severity and treatment, and hospital mortality

Median (IQR) or n (%) Study population (n = 1,004) Survivors (n = 364) Non-survivors (n = 640) p value
SOFA score (31) on day-1 12 [10-13] 10 [8-12] 13 [10-13] <0.0001
mSOFA score on day-1 9 [6-11] 7 [5-10] 917-11] <0.0001
Emergency surgery 64 (6.4 %) 34 (93 %) 30 (4.7 %) 0.004
Sepsis 745 (74.2 %) 275 (75.5 %) 470 (73.4 %) 0.46
Cause of ARDS
Pulmonary infection® 662 (65.9 %) 281 (77.2 %) 381 (59.5 %) <0.0001
Secondary ARDS? 225 (22.4 %) 55 (15.1 %) 170 (26.6 %) <0.0001
Fuangal infection” 293 (30.7 %) 83 (23.2 %) 210 (35.1 %) 0.0001
Prneumocystis 64 (6.4 %) 30 (8.2 %) 34 (53 %) 0.07
No definite diagnosisc 41 (5.7 %) 12 (4.5 %) 29 (6.4 %) 0.29
Berlin categories
Mild (P/F =200) 252 (25.1 %) 103 (28.3 %) 149 (23.3 %)
Moderate (P/F 100-200) 426 (42.4 %) 158 (43.4 %) 268 (41.8 %) 0.06
Severe (P/F < 100) 326 (32.5 %) 103 (28.3 %) 223 (34.8 %)
Organ Support
NIV 387 (38.6 %) 174 (47.8 %) 213 (33.3 %) <0.0001
NIV failure 276 (27.5 %) 103 (28.3 %) 173 (27.0 %) 0.67
Endotracheal MV 893 (88.9 %) 293 (80.5 %) 600 (93.8 %) <0.0001
Vasopressors 731 (72.8 %) 241 (66.2 %) 490 (76.6 %) 0.0004
Renal replacement therapy 306 (30.5 %) 09 (27.2 %) 207 (32.3 %) 0.09




Hospital mortality

1+ P<0.0001

0.8 -+

—
i

0.6 -

=

0.4 -
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Error bars: 95,00% Cl

Fig. 2 Hospital mortality according to period of admission to the
intensive care unit



Table 3 Factors independently associated with hospital mortality

OR 95 % (I p value
Solid tumor 0.51 (0.34-0.77) 0.002
Need for emergency surgery (.61 (0.35-1.05) (.07
Allogeneic BMT/HSCT 1.71 (1.07-2.71) 0.04
mSOFA (per point) [.11 (1.06-1.16) <0.001
Cause of respiratory mvolvement
No defimte diagnosis I (Reference) —
Primary ARDS 0.41 (0.20-0.88) 0.02
Secondary ARDS ().90 (0.41-2.01) (.80
Invasive fungal infection 1.72 (1.25-2.37) (.001
Ventilation
NIV I (Reference) -
NIV tailure 2.93 (1.80-4.79) <0.001
Endotracheal MV 3.24 (2.02-5.24) <0.001
ARDS severity
Mild I (Reference) —
Moderate 1.25 (0.88-1.78) .22
Severe [.61 (1.10-2.36) 0.01




Conclusions

Les infections pulmonaires ou extrapulmonaires ont causé jusqu'a
90% des cas de SDRA chez les patients atteints de tumeurs
malignes. Les infections fongiques invasives représentaient un tiers
de ces infections. L.a mortalité a considérablement diminué au fil du
temps.

['échec de la VNI s'est produit dans 70% des cas et a été associé au
déces, notamment chez les patients atteints de SDRA sévere, chez
qui la VNI 1nitiale est probablement imprudente.

Parmi les trois catégories de SDRA définies dans la définition de
Berlin, seule une SDRA sévére était associée a une mortalité accrue.

La mortalité élevée chez les patients atteints d'infections fongiques
invasives indique un besoin urgent d'études spécifiques de
traitement antifongique précoce chez les patients a haut risque.
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19019 patients admitted to the 19 participating ICUS (1996-2014)

9804 (51.5%) received mechanical ventilation within 3 days
of ICU admission, including 5465 (55.7%) who had
Pa02/Fi02<300

4953 patients met criteria for ARDS

2408 (48.6%) had no
major comorbidity
(Mortality 27%).

2545 (51.4%) had at least
one major comorbidity

‘Comorbid condition N patients (%) Day-28 Mortality

Chronic respiratory diseases 948 (19.1%) 31%

Chronic heart disease 673 (13.6%) 44%
Solid tumors 628 (12.7%) 43%
Liver cirrhosis 357 (7.2%) 45%
Drug related immunodefidency 256 (5.2%),

Hematological malignancies (n=248, 5%) 56%
HIV infection 104 (2.1%) 31%

Fig. 2 Patient flow diagram; note that 603 patients had more than
one comorbidity




Table 2 Multivariate analysis of factors independently associated with day-28 mortality in patients with ARDS (Cox
model stratified on center)

Chronic respiratory disease 0.824 (0.721-0.942) 0.004
Chronic heart failure 1492 (1.308-1.701) < 0.0001
Liver cirrhosis 1.124(0951-1.329) 0171
Solid tumor 1.544 (1.350-1.765) < 0.0001
Drug-related immunodeficiency 1.058 (0.850-1.317) 0613
Hematological malignancy 1.514 (1.243-1.844) 0.0001
HIV infection 0.767 (0.539-1.091) 0139
200-300 (mild ARDS) Reference
100-299 (moderate ARDS) 1.229(1.094-1.381) 0.0005
<100 (severe ARDS) 1.692 (1.489-1.923) <0.0001
Pulmonary ARDS 0.680 (0.595-0.775) <0.0001
<4 Reference
4-5 1.526 (1.268-1.835) < 0.0001
5-8 2.329(1.961-2.766) < 0.0001
>8 5033 (4.254-5.955) < 0.0001
ICU-acquired events® 1411 (1.252-1.589) < 0.0001

ARDS acute respiratory distress syndrome, HIV human immunodeficiency virus, PaO,/FiO, ratio of partial pressure of oxygen in arterial blood over fraction of inspired
oxygen, PaCQ, partial pressure of carbon dioxide in arterial blood, SOFA Sequential Organ Function Assessment, ICU intensive care unit

2 Defined as events that were not expected at ICU admission but may affect outcomes, i.e., bleeding, myocardial or mesenteric infarction, atelectasis, cardiac arrest,
arrhythmia requiring cardioversion, pulmonary embolism, drug allergy, seizures, medical error, hypoglycemia, and pericarditis requiring drainage
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Fig. 5 Day-28 mortality (with 95% confidence intervals) during each study year in patients with at least one comorbidity (gray bars) and those
with no comorbidities (blue bars). The test for trend was non-significant in the group without comorbidities (Cochran-Armitage test, P =046) and
showed a non-significant trend in patients with at least one comorbidity (Cochran-Armitage test, P =0.09)




Conclusions

La moitié des patients atteints de SDRA présentaient des
comorbidités majeures, qui étaient associées 2 un SDRA
sévere, a un dysfonctionnement de plusieurs organes et a
une mortalité au jour 28. Ces résultats n'appuient pas
I'exclusion des patients atteints de SDRA présentant des
comorbidités séveres des essais cliniques randomisés. Des
essais chez des patients atteints de SDRA avec n'importe
quelle comorbidité sont justifiés.



Les techniques de ventilation
mecanique

l.a ventilation invasive

LLa ventilation non invasive (VINI)

I.a ventilation invasive a ’ere de la VNI




La ventilation mecanigue invasive




I es résultats

Sculier JP et al :
La ventilation artificielle chez les patients atteints de
cancer.
Rev Mal Respir 2001; 18(2):137-154.



Le pronostic en résume

Type de population Nombre Nombre de Taux de succes
d’études patients ventilés (médiane)

Tout cancéreux 15 10 — 782 4 —71% (18%)

Hémopathies malignes 7 17 - 67 8 —35% (27%)




[’expérience de I'Institut Bordet

Support Care Cancer (2003) 11:236-241
DOI 10.1007/500520-002-0436-2 ORIGINAL ARTICLE

F. Vallot Leucopenia is an independent predictor
M.P . . - . .

T. Berghmans in cancer patients requiring invasive

J. P. Sculier

mechanical ventilation: a prognostic factor
analysis in a series of 168 patients



Table 1 Patients characteristics

Variable n %
Total number of patients 168 -
Demographic variables
Age Median (years) 56 -
Range 21-86 -
Sex Male 82 49
Female 86 51
Cancer-related variables
Type of tumour Solid 104 62
Haematological 64 38
Cancer status Complete response 7 4
Partial response 19 11
Stable disease 14 8
Progression 93 55
Induction treatment 35 21
Cancer phase Diagnosis 5 3
Curative 56 33
Control 87 52
Pivotal 19 11
Palliative 1 0.5
Cancer evolution duration Median (months) 14.5 -
Range (0-244) -
Bone marrow graft No 146 87
Autologous 12 7
Allogeneic 10 6
Complications-related variables
APACHE II score Median 20 -
Range 3-43 -
SAPS Il score Median 43 -
Range 16-93 -
Admission for Mechanical ventilation 98 58
Other reason 70 42
Renal failure Yes 102 61
No 66 39
Shock Yes 95 60
No 73 40
Leukocyte count <1000/mm? 44 26
>1000/mm? 124 74
Platelet count <50,000/mm? 58 35
>50,000/mm? 110 65




Table 2 Outcomes results

Duration of mechanical ventilation
Median Range

Weaning from mechanical ventilation
Discharge from ICU

Duration of ICU stay

Median

Range

Discharge from hospital

0

16

— 4/




Table 3 Univariate prognostic

factors analyses for weaning, Variables Weaning ICU mortality Hospital mortality
ICU mortality and hospital
mortality % P % P % P
Sex Male 23 0.60 80  0.56 82 1
Female 28 76 82
Age (years) <60 26 0.94 76 0.62 80 0.55
>60 25 80 85
Cancer duration <14.5 21 0.29 g3 0.14 88 0.1
(months) >14.5 30 73 77
Bone marrow graft  Yes 27 0.60 77 0.79 82% 0.86
No 18 82 86
SAPS II score <43 31 011 73 0.19 79 0.28
>43 19 83 86
APACHE Il score <20 32 0.08 74 025 79 0.35
>20 19 82 86
Leucopenia Yes 14 0.04 89  0.06 93 0.06
No 30 74 79
Thrombopenia Yes 17 0.09 83 0.37 87 0.28
No 30 75 80
Shock Yes 19 0.11 85  0.06 78 0.20
No 31 73 87
Renal failure Yes 21 039 83 0.25 81 0.71
No 28 74 84
Cancer phase Diagnosis-curative 28  0.74 77 098 80 0.68
Other 24 78 84
Cancer status Remission 31 0.76 73 0.61 76 0.60
Other 26 78 83
Admission cause Mechanical ventilation 23 0.41 80 048 83 0.92
Other 30 75 86
Tumour type Solid 26 1 80  0.59 85 0.30

Haematological 25 75 78




Table 4 Multivariate analyses of prognostic factor for weaning, ICU mortality and hospital mortality (n=159)

Variables Weaning® ICU mortality® Hospital mortality®

OR  95% CI P OR  95% Cl P OR 95% Cl1 P

Leucopenia (ref=no) 035 0.14-0.89 003 042 0.15-1.20 0.09 <;22% 0.06-0.83 0.03>
- - - 204 0.90-4.63 0.08

Shock (ref=yes) J - — =
Cancer evolution duration (ref=>14.5 months) - - 049 022-1.07 007 046 0.19-1.12 0.09
Type of tumour (ref=haemalogical malignancies) - - - 045 0.19-1.07 0.07




l.a ventilation non invasive




Définition

La ventilation non
invasive regroupe les
méthodes n’ayant pas
recours a 'utilisation de
sondes d’intubation ou

de trachéotomie mais a
des intertaces telles que
masque nasal, masque

facial ou piece buccale.




Bases historiques

* a ¢té proposée avec succes chez le patient atteint
d’hémopathie maligne sans trouble
hémodynamique ni neurologique sévere

* 1982 : CPAP efficace dans les pneumopathies
extensives graves dans une série de 11 patients
permettant d’éviter I'intubation trachéale dans
un nombre non négligeable de cas



La BiPAP oncologie

Noninvasive ventilation (BiPAP)
for the treatment of acute
respiratory failure in patients with
hematologic malignancies: a pilot
study par Conti et al ICM; 24:
1283-8; 1998)

11 Survived

16 ARF

|

Noninvasive ventilation

/N

15 Responded

/ N\

| 4 Died

1 Nonresponded

|

Intubated (died)



Ventilation non invasive avec intubation

si échec

C’est lattitude actuellement recommandée (5’1l
n’y a pas de contre-indication a la VNI)

* Niveau de preuve : études cas-controles
historiques
— Effet sur la mortalité : douteux
— Diminution séjour USI

— Moins traumatisant



Azonlay, Crit Care Med 29:519-525;2001

Table 4. Characteristics of matched patients with and without exposure to noninvasive mechanical
ventilation

NIMV* Conventional”
{n=48) MV{n = 48) # Value

Age (yr) 51.2 (44-65) 56 (45-61) 73
Female gender 14 (29.2) 16 (333} 66
Underlying malignancy

Acute leukemia and lymphoma 33 (68.7) 33 (68.7) —

Myeloma g (188) 9 (18.8) —

Solid tumors 6 (12.5) 6 (12.5) —
Time since diagnosis (days) 296 {30-1101) 130 (29-871) 89
Poor chronic health status {Knaus € or D) 17 (35.4) 22 (45.8) A0
Complete remission 17 (35.4) 16 (33.3) 83
Comeorbidities

Heart failure 5 {10.4) 3 (6.2) Tl

COPD 3 (62) 6 (125 A48

Steroids 19 (39.6) 18 (375) 83

Autologous hone marrow 8§ {16.6) 13 @27 23

transplantation

Neutropenia 17 {35.4) 22 (45.8) A7
Admission between 1996 and 1998 29 (60.4) 29 (60.4) —
SAPS Ii score at admission 47 (38-60) §4.5 (36-59) —
Reason for mechanical ventilation

Hypoxemic acute respiratory failure 39 814 33 (68.7) 002

Cardiogenic pulmonary edema 3 (16:6) 5 (104) 39

Coma 1 (@ 10 (20.8) 004
Reason for ICU admission

Shock 11 (22.8) 16 (33.3) 10

Acute respiratory failure and shock 5 (10.4) 9 (18.8) 38

Acute renal failure 6 (12.5) 8§ (16.6) a7
Sheck after ventilation 0 6 (12.5) 03
P.02/F 0zratio 175 (85-187) 175 (158-175) 37
Need for

Vasopressors 24 (50) 31 (64.5) 03

PEEP &5 cm H,0 18 (375) 18 (37.5) 93

Dialysis 13 (27) 12 (25 .76

Steroids 19 (39.5) 6 (12.5) 01
Nosccomial infection § (16.6) 6 (12.5) 56
Length of ICU stay

All patients 7 411 7 (4-10.5) AT

Survivors § (4-16) 19 (6-34) 04
End-of-life decision oDl e
30-Day mortality rate < 21 (43.7) 34 {70.8) .008

NIMV, noninvasive mechanical ventilation; MV, mechanical ventilation; COPD, chronic obstructive
pulmonary disease; SAPS, simplified acute physiology score; ICU, intensive care unit; PEEP, positive
end-expiratory pressure.

“Data are expressed as n (%) or median {quartiles).

0 4
¥ L L L] 1 ] L]
0 [ ] 1 1% 2 - .
Tinw (days) from sdmission



Depuydt, Chest 2004, 126(4):1299-1306

Table 4 —Characteristicz of Matched Patients With
and Without Exposure to NPPVE

NPPY [nvasive &V

Characteristics in = 2A) n =521 p Value

Age, vT 4.5 (35-63] T3 (41-500 006
Female aencer 5 LA0E] 150565 0.8
Underlyving malgnancy

AML 916 1362500 013

ALL 71264 o

Migh-grade NHIL 217.7] [1e212

Low-gracle NHL 217.7) Golls

M Ar11LH) 12 (23,10

Other 20115 GillE
Active dissass T126.48) 12 (23.1) 078
Allogenete BMT 3192 Bilnd) ]
Lenkopernla on ICU admisston & (23.1) I 0.3
GeS 4.5 (15151 1501515 0.002
SAPS I 1 16
PaogFing T2 86800 MTITR-201) <0001
FEFF kevel S5 Soh-10) 017
Vasopressor nead T126.48) IRE 1) .04
Bacterernla <2 45 h 31200/ SAG) 08
RRET Li1sA) 18 054,05 0.08
Lenkopenla duritng 10U sty 5 (A008) 17527 .84
DN dectsion 110423 GERTREN 0.5

[n-hosplal monakiy SR KTEHE 0EI=>

*Values plven as median Onerquandle mnps) or No. (960, unkss
otherwise indicated.




Meert, 2005 (2 x 47 patients pairés)

Bras
Résultats P
VNI VMI
Durée ventilation (jour) 3 (1-26) 10 (0-47) 0,001
-mediane (intervalle)
Durée hospitalisation 9 (1-42) 16 (1-91) 0,01
USI (jours)
-mediane (intervalle)
/ \\
_Sortie USI 26 (55,3%) | 13 (27.6%) 0,01

Wal

23 (48,9%)

11 (23,4%)

\

—————




Bras

Sous-groupe VINT T p
N pts | % sorties | N pts | % sorties
Tumeurs solides 29 69 28 28,6 0,02
Hémopathies malignes 18 33,3 19 26,3 0,63
Patients leucopéniques 10 10,0 10 20,0 1
Patients non leucopeéniques 37 67,5 37 29,7 0,004
Allo-greffés 9 22,2 9 22,2 1
Non allo-greffés 38 63,1 38 28,9 0,004
IRA hypoxémiques 34 47,0 34 20,6 0,02
IRA hypercapniques 10 90 10 40,0 0,13
OPH 3 66.6 3 66,6 NA
-PaiTés avec controles avant 1996 | 26 61,5 26 115 | 0,004~
Pairés avec controles apres 1996 21 47,6 21 47,9 7
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Figure 1. Flow of Participants Through Study

680 Patients met all study inclusion criteria

P

306 Excluded
81 Met =1 exclusion criterion?
82 Required immediate intubation
55 Had do-not-intubate orders

Y

(374 Randomized \

33 Declined to participate

19 Eligible but not randomized

10 Outside randomization window
9 Previously included in the study

17 Other

—

183 Randomized to receive oxygen
therapy alone
180 Received oxygen alone as
randomized
3 Did not receive oxygen alone
(received rescue noninvasive
ventilation)

191 Randomized to receive noninvasive
ventilation
191 Received noninvasive ventilation
as randomized
177 Received >1 noninvasive
ventilation session
14 Received only 1 noninvasive
ventilation session

!

!

183 Included in primary analysis

191 Included in primary analysis

Inboth groups, oxygenation modalities and the use of high-
flow nasal oxygen were at the clinician’s discretion. Noninva-
sive ventilation was not allowed for patients allocated to the
oxygen group except, if needed, for preoxygenation before in-
tubation or for up 2 hours to improve the safety of bronchos-
copy and bronchoalveolar lavage.




Table 1. Patient Characteristics at Randomization

No. (%)
Noninvasive
Oxygen Alone  Ventilation
Characteristic (n=183) (n=191)
Age, median (IQR), y 64 (53-72) 61 (52-70)
Men 105 (57.4) 117 (61.3)
Underlying conditions 155 (84.7) 162 (84.8)
Cancer
Hematologic malignancies 113 (61.7) 125 (65.4)
Solid tumors 42 (23.0) 37 (19.4)
Immunosuppressive drugs 28 (15.3) 29 (15.2)
For non-transplant-related reasons 17 (9.3) 16 (8.4)
After solid organ transplantation 11 (6.0) 13 (6.8)

Chemotherapy at admission
Chronic hematologic malignancy
Allogeneic stem cell transplantation
Remission of the malignancy

84/155 (54.2)
35/155 (22.6)
29/155 (18.7)
19/155 (12.3)

86/162 (53.1)
39/162 (24.1)
26/162 (16.1)
18/162 (11.1)



Table 3. Primary and Secondary End Points

Oxygen Alone Noninvasive Ventilation

(n=183) {n=191) Absolute Difference (95% Cl) P Value
Primary End Point
All cause 28-d mortality, No. (%) 50 (27.3) 46 (24.1) -3.2(-12.1 to 5.6) 47
Secondary End Points
Need for invasive mechanical ventilation, No. (%) 82 (44.8) 73 (38.2) -6.6 (-16.6 to 3.4) .20
SOFA on day 3, median (IQR) 4 (2-6) 4 (2-5) -0.5(-1.2 to 0.3) 17
ICU-acquired infection, No. (%) 46 (25.1) 48 (25.1) 0(-8.8t08.8) .99
Length of ICU stay, median (IQR), d 7 (3-16) 6 (3-16) -0.3 (-3.2 to 2.6) .55
Duration of mechanical ventilation, median (IQR), d 14 (6-33) 17 (6-38) 0.3 (-5.7 to 6.3) .70
Length of hospital stay, median (IQR), d 22 (14-42) 24 (12-43) 0.3(-5to 5.5) .99
Mortality at 6 mo, No. (%)? 82/181 (45.3) 72/182 (39.6) -5.7 (-16.4 to 3.9) 23
Good performance status in 6-mo survivors, No. (%)®  70/75 (93.3) 85/91 (93.4) -0.1(-7.7 to 7.5) .98



Figure 2. Probability of Survival at Day 28
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Log-rank P=.43

No. at risk

Noninvasive ventilation 191
Oxygen alone 183

7 14 21 28
Time Since Randomization, d

177 167 153 146
165 152 140 134

Praobability of survival and subgroup
analyses of the risk of day-28
mortality Kaplan-Meier estimates of
the probability of day-28 mortality in
immunocompromised patients with
acute respiratory failure receiving
either early noninvasive ventilation or
oxygen only. Statistical test used the
log-rank test.



Conclusion

Parmi les patients immunodéprimés admis aux
soins intensifs avec une insutfisance respiratoire
aigué hypoxémique, la ventilation non invasive
précoce par rapport a 'oxygénothérapie seule n'a
pas réduit la mortalité a 28 jours. Cependant, la
puissance de 'étude était imitée.



Ventilation non invasive sans intubation en raison

du mauvais pronostic du cancer

Support Care Cancer (2006) 14: 167-171
DOI 10.1007/s00520-005-0845-0 ORIGINAL ARTICLE

Anne-Pascale Meert Non-invasive ventilation for cancer patients
ierry Berghmans . . . . = -
Michel Hardy with life-support techniques limitation

Eveline Markiewicz
Jean-Paul Sculier



Table 1 Patients characteristics and outcome

Sex Age Cancer Stage Cause of ARF SAPS RR P,0, P,CO, pH NIV ICU Hospital
11 duration  discharge  discharge
1 Woman 68 Headand Control  Pneumonia 36 35 51 43 7.33 72 No No
neck

2 Man 62 NSCLC Control ~ Pneumonia 42 28 114 56 738 6 Yes Yes

3 Man 65 NSCLC Control ~ Pneumonia 58 27 63 26 745 33 No No

4 Woman 64 NSCLC Control ~ Pneumonia 27 30 47 32 748 39 Yes Yes

5 Woman 34 NSCLC Control ~ Pneumonia 32 37 33 32 743 68 Yes Yes

6 Man 73 NSCLC Control ~ Pneumonia 33 28 42 27 750 5 Yes No

7 Man 75 NSCLC Pivotal ~ Pulmonary 41 33 45 43 747 22 Yes Yes
embolism

8§ Man 68 SCLC Control ~ Pneumonia 43 25 37 57 733 11 Yes Yes

9 Man 69 SCLC Diagnostic Pneumonia 56 36 42 66 729 9 No No

10 Woman 76 Leukemia  Control  Acute pulmonary 49 20 81 69 7.16 29 Yes No
edema

11 Man 80 Prostate Control ~ Acute pulmonary 46 32 94 66 7.27 13 Yes No
edema

12 Woman 30 Bladder Control  Pleural effusion 15 15 55 38 747 68 No No

13 Man 29 NSCLC Control ~ Pulmonary 27 40 26 27 746 10 Yes Yes
embolism

14 Man 81 Bladder Control ~ Pneumonia 40 28 49 29 749 49 Yes No

I5 Man 68 NSCLC Control  Acute pulmonary 50 22 50 65 721 19 Yes Yes
edema

16 Woman 77 NSCLC Control ~ Pneumonia 23 20 31 6l 7.30 30 Yes Yes

17 Man 60 NSCLC Control ~ Pneumonia 47 34 45 25 748 70 Yes Yes

18 Man 46 Headand Pivotal Pneumonia 45 41 48 40 742 138 Yes Yes

neck

NIV duration is expressed in hours, 2,0, and P,CO,, value before NIV (mm Hg)
RR Respiratory rate before NIV (breaths/min), NSCLC non-small cell lung cancer, SCLC small cell lung cancer, ARF acute respiratory failure



VNI « NTBR »
Meert, Supp Cancer Care

Janvier 2000 — avril 2004 : 18 patients

Cause VNI : insutfisance respiratoire
hypoxémique (n = 11) et insuftisance ventilatoire
hypercapnique (n=7)

Durée médiane VNI : 2,57 (1 a 8)

14 sortis vivants de 'USI et 10 de 'hopital (55 %)




Conclusions

* LLa VNI semble particuliecrement efficace chez le
patient cancéreux (~50 % de réussite),
permettant de réduire le taux d’intubation a

25%.

* [’intubation secondaire est de mauvais pronostic

(10 % de réussite).

* L.a VNI semble aussi efficace chez le patient
NTBR.



[La VMI a I’ere de la VNI

Jowenal of BUFOAT 16: 160- 163, 2011
B 2011 Zevdieis Mk ol PudBoations. Frinted in Greece

ORIGINAL ARTICLE

Invasive mechanical ventilation in cancer patients. Prior non invasive ventilation
is a poor prognostic factor

* IJB:janvier 2000 a décembre 2007

* 164 patients :
— VMI d’emblée : 123
— VMI puis VNI : 41



Table 1. Patient characteristics on admission

Characteristics Whole group NIV followed by IMV IMV alone p-value
Number of patients 164 41 123
Median age, years (range) 57 (19-81) 49 (23-78) 59(20-81) 0.008
Gender 0.86
Male, n 95 23 72
Female, n 69 18 51
Median SAPS Il score (range) 53(23-94) 56 (23-83) 47(30-94) 0.002
Type of malignancy, n (%) <0.001
Solid tumor 106 (64.6) 16 (39.0) 90 (73.2)
Haematological malignancy 58(35.4) 25(61.0) 33(26.8)
Bone marrow /Peripheral blood 37(63.8) 19(76.0) 18(54.5) <0.001
stem cell transplantation, n (%)
Cancer phase* (1,2 vs. 3,4), n (%) 0.006
Phase 1 5(3.0) 1(2.4) 4(3.2)
Phase 2 60(36.6) 23(56.1) 37(30.1)
Phase 3 89(54.3) 17 (41.5) 72 (58.5)
Phase 4 10(6.1) 0(0.0) 10(8.1)
Leukopenia at admission, n (%) 40(24.4) 13(31.7) 27(21.9) 0.22
Median PaO,/F10; ratio (range) 215 (46-590) 183 (52-407) 230 (46-590) 0.02

*Cancer phase: 1= diagnostic, 2= curative, 3= controllable but no longer curable, 4= pivotal. IMV=invasive mechanical ventilation, NIV= non invasive
ventilation



Table 2. Reasons for admission to the intensive care unit

Reasons for admission Whole group NIV followed by IMV IMV alone
(n=164) (m=41) (n=123)
% % %
Respiratory failure 35.3 63.4 26.0
Sepsis/shock 213 14.6 235
Neurologic disease 12.1 4.8 14.6
Abdominal pathology 10.3 12.1 9.7
Heart disease 7.9 24 9.7
Cardiopulmonary resuscitation 7.3 0.0 9.7
Acute renal failure 4.8 24 5.7
Other 0.6 0.0 0.8




Table 3. Complications leading to ventilation

Complications Whole group NIV followed by IMV IMV alone
(h=164) (m=41) (m=123)
% % %
Sepsis/shock 34.7 34.1 34.9
Respiratory failure 33.5 56.1 243
Cardiopulmonary resuscitation 15.8 — 21.0
Neurologic disease 10.3 4.8 12.1
Heart disease 3.6 — 4.8
Other 1.8 — 2.4




Résultats

Total VMI apres VMI
VNI d’emblée
Sevrage VM 39% 21,9% 39,8%0
Sortie USI 28% 1,1% 31,7%
Sortie hopital 24% 9,8% 27,6%

p=0,02




Table 5. Multivariate analysis of variables predicting hospital discharge

Variable OR (95% Cl) p-value
NIV before IMV vs. immediate IMV Yes vs. no 0.30(0.09-0.95) 0.04
Leukopenia Yes vs. no 0.21(0.06-0.77) 0.02
Serum bilirubin >1.1vs. <1.1 mg/dl 0.38(0.16-0.94) 0.04




La place controversée de la VNI

dans le SDRA

Journal of Critical Care 38 (2017) 295-299

Contents lists available at ScienceDirect
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Noninvasive ventilation during acute respiratory distress syndrome in @Cmmm
patients with cancer: Trends in use and outcome
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A Groupe de Recherche en Réanimation Respiratoire en Onco-Hématologie (GRRR-OH) study:



Cancer patients admitted to ICU
n= 6084

patients with ARF
n= 3042 (50%)

l

Patient who met Berlin criteria
n=1117 (36,7%)

Patient not included (missing data)
n=113
Patient with ARDS
n=1004
I I
Moderate ARDS Severe ARDS

Mild ARDS
n=252 (25,1%)

NIV
n= 85 (33,7%)

n=426 (42,4%)

NIV
n= 173 (40,6%)

Fig. 2. Flowchart.
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Fig. 1. Noninvasive ventilation use over time.



Table 1
Patients characteristics according to ventilation strategy

Variables Patients who Patient who P
never receive NIV~ receive NIV
(n = 617) (n = 387)
Baseline characteristics
Age (y), median [IQR] 58 [48-67] 57 [46-67] 31
Sex, male 393 (63.7) 249 (64.3) 88
Underlying disease =001
Hematologic malignancy 495 (80.2) 364 (94)
Acute leukemia 171 (27.7) 127 (32.8)
Non-Hodgkin lymphoma 189 (30.6) 129 (33.3)
Myeloma 76 (123 37 (9.6)
Solid tumor 122 (19.7) 23(59)
Allogenic stem cell transplantation 55 (8.9) 60(15.5) 002
ARDS etiology
Pulmonary Infection 379(61.4) 283 (73.1) 002
Extrapulmonary infection 170(27.5) 55(14.2) =001
Fungus 195 (31.6) 98 (25.3) 005
Pneumocystis 16 (2.6) 48 (124) =001
Undetermined 15 (2.4) 26 (6.7) 003
Neutropenia recovery 288 (46.7) 156 (40.3) 056
SOFAc J1 9[7-11] 7 [4-9] <001
Shock 502 (81.4) 229 (59.1) <001
Acute kidney failure 219(35.5) 87(225) =001
Severity of ARDS
Mild 167 (27) 85(21.9) 18
Moderate 253 (41) 173 (44.7)
Severe 197 (31.9) 129 (33.3)
Outcome
ICU mortality 394 (63.8) 171 (44.1) <001
Hospital mortality 427 (69.2) 213 (55.0) =001

SOFAc indicates SOFA score without respiratory parameter.



Table 2

Patients characteristics according to NIV failure

Variables NIV success NIV failure P
(n = 111) (n = 276)
Baseline characteristics
Age (y), median (IQR] 56 [46-65] 57 [46-67] 40
Sex, male 46 (41.4) 92 (33.3) 17
Underlying disease 32
Hematologic malignancy 107 (96.9) 257 (93.1)
Solid tumor 4(36) 19(6.8)
Allogenic stem cell transplantation 22 (19.8) 38(13.8) 18
ARDS etiology
Pulmonary Infection 74 (66.6) 209 (75.7) .09
Extrapulmonary infection 20 (18.1) 35(12.7) 20
Fungus 19 (17.1) 79 (28.6) .02
Pneumocystis 23 (20.7) 25(9.1) 003
Undetermined 11 (0.09) 15(0.05) 11
Neutropenia recovery 34 (30.6) 122 (44.2) 019
SOFAc J1, median (IQR] 7 [3-8] 8 [5-10] <001
Shock 21 (18.9) 208 (75.4) <001
Acute kidney failure 2(1.8) 85(30.8) =001
Severity of ARDS
Mild 31 (27.9) 54(19.6) 13
Moderate 53 (47.8) 120 (43.4)
Severe 27 (24.3) 102 (36.9)

SOFAc indicates SOFA score without respiratory parameter.



Table 3
Factors associated with NIV failure

OR (95% CI) P

Sex, male 0.66 (0.41-1.07) 053
Mild ARDS 1 Reference
Moderate ARDS 1.28 (0.73-2.28) .28
Severe ARDS 2.08 (1.10-3.93) 02
SOFAC 1.15(1.08-1.23) =001
Pulmonary infection-related ARDS 1.77 (1.06-2.98) 03
Fungal infection 1.90 (1.06-3.41) .03

SOFAc indicated SOFA score without respiratory parameter.



Table 4
Factors associated with hospital mortality

OR (95% Cl) p

Solid tumeor (vs hematologic malignancy) 0.45(0.19-1.09) 08
Mild ARDS 1

Moderate ARDS 0.92 (0.53-1.60) A7
Severe ARDS 1.99 (1.09-4.28) 02
SOFAc 1.11(1.04-1.19) 001
NIV failure 2.63(1.63-428) <001
Extrapulmonary infection 1.78 (0.94-3.37) 08

SOFAc indicates SOFA score without respiratory parameter.



Conclusion

['échec de ventilation non invasive chez les
patients atteints de SDRA avec une tumeur
maligne est fréquent et lié a la gravité du SDRA, au
score SOFA et au SDRA lié a2 une infection

puhnonaire.

['échec de la ventilation non invasive est associé a
la mortalité hospitaliere.
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Table 1. Patient Characteristics at Randomization

No. (%)
High-Flow Standard
Oxygen Therapy Oxygen Therapy
Characteristic (n = 388) (n = 388)
Demographics
Age, median (IQR), y 64 (55-70) 63 (56-71)
Sex
Men 270 (69.6) 247 (63.6)
Women 118 (30.4) 141 (36.4)
Comorbidities
Chronic
Respiratory® 115 (29.6) 127 (32.7)
Heart failure 23 (5.9) 27 (6.9)
Liver 45 (13.3) 56 (14.4)
Kidney disease 73 (18.8) 69 (20.4)
Charlson Comorbidity Index® 5(4-7) 5(3-7)
Underlying conditions®
Cancer 294 (75.8) 319 (82.2)
Hematologic malignancies 167 (43.0) 181 (46.6)
Solid tumors 127 (32.7) 138 (35.6)
Immunosuppressive drugs 133 (34.3) 135 (34.8)
Non-transplant-related reasons 89 (22.9) 98 (25.2)
After solid organ transplantation 44 (11.3) 37 (9.5)
Time since diagnosis of underlying 6.4 (1-29) 7.0 (0.8-40.0)

condition, median (IQR), mo
Chemotherapy at ICU admission
Autologous stem cell transplantation
Allogeneic stem cell transplantation

Poor performance status (3 or 4)¢

221/294 (75.2)
26/167 (15.6)
28/167 (16.8)
61 (15.7)

228/319 (71.5)
22/181 (12.1)
33/181 (18.2)
54 (13.9)



Table 2. Primary and Secondary End Points®

No. (%)

High-Flow Oxygen Standard Oxygen
End Points Therapy (n = 388) Therapy (n = 388) Mean Difference, % (95% CI)® Relative Difference (95%Cl) P Value
Primary
All-cause day-28 mortality 138 (35.6) 140 (36.1) -0.5(-7.3t06.3) HR, 0.98 (0.77 to 1.24) .94
Secondary
Invasive mechanical 150 (38.7) 170 (43.8) -5.1(-12.3 to 2.0) HR, 0.85 (0.68 to 1.06)% 17
ventilation®
ICU-acquired infection 39 (10.0) 41 (10.6) -0.6(-4.6to4.1) HR, 1.01 (0.96 to 1.06)% .01
ICU mortality 123 (31.7) 122 (31.4) 0.3 (-6.3t0 6.8) RR, 1.01 (0.82 to 1.24) .64
Hospital mortality 160 (41.2) 162 (41.7) -0.5(-7.5t06.4) RR, 0.99 (0.84 to 1.17) A7
Length of stay, median (IQR), d

ICU 8 (4-14) 6 (4-13) 0.6(-1.0to 2.2) NA® .07

Hospital 24 (14-40) 27 (15-42) -2(-7.3t03.3) NA® .60



Figure 2. Probability of Day-28 Mortality in Immunocompromised Patients With Acute Respiratory Failure
Receiving High-Flow Oxygen Therapy or Standard Oxygen Therapy
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Conclusion

Parmi les patients immunodéprimés gravement
malades souffrant d'insuffisance respiratoire aigué,
l'oxygénothérapie a haut débit n'a pas diminué de
maniere significative la mortalité au jour 28 par
rapport a l'oxygénothérapie standard.
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Table 1 Individual characteristics and outcomes

Patient number Malignancy Therapy status Etiology SAPS Il LIS ECMO days Bleeding ICU and hospital
(days since therapy) of ARF outcome
1 CNS NHL Chemotherapy (51) Pneumonia 45 37 9 Minor Died
2 Hodgkin lymphoma Allo SCT (1171) Pneumonia 34 33 28° Major Died
3 ALL Consolidation (13) Abdominal sepsis 78 23 4° - Alive
4 ALL® Induction on ECMO TRALI 62 33 3 - Alive
5 Burkitt lymphoma Induction (16) Pneumonia 63 38 8 - Alive
6 ALL Allo SCT (31) Pneumonia 39 35 7 Major Died
7 Hodgkin lymphoma Allo SCT (33) Pneumonia 65 33 18 - Died
8 ALL Allo SCT (203) Pneumonia 68 33 10 - Died
9 DLBCL Induction on ECMO Pneumonia 102 40 4 - Died
10 Multiple myeloma Auto SCT (789) Pneumonia 43 37 9 Major Alive
11 Anaplastic T-cell NHL*  Induction on ECMO Pneumonia 46 3.0 259 Major Alive
12 DLBCL® Induction on ECMO NHL 36 33 3¢ - Alive
13 AML Consolidation (34) Pneumonia 48 33 34 Major Died
14 DLBCL® Induction on ECMO NHL 56 23 44 - Alive




Characteristics and Outcome of Patients After
Allogeneic Hematopoietic Stem Cell Transplantation
Treated With Extracorporeal Membrane Oxygenation
for Acute Respiratory Distress Syndrome*

Philipp Wohlfarth, MD'; Gernot Beutel, MD? Pia Lebiedz, MD? Hans-Joachim Stemmler, PhD*;
Thomas Staudinger, MD*; Matthieu Schmidt, PhD*; Matthias Kochanek, MD?®; Tobias Liebregts, MD’;
Fabio Silvio Taccone, PhD?; Elie Azoulay, PhD®; Alexandre Demoule, PhD'!; Stefan Kluge, MD';
Morten Svalebjorg, MD'3; Catherina Lueck, MD? Johanna Tischer, MD*; Alain Combes, PhD?;

Boris Boll, MD*®; Werner Rabitsch, MD'; Peter Schellongowski, MD' on behalf of Intensive Care in
Hematologic and Oncologic Patients (iCHOP) and the Caring for Critically Il Immunocompromised
Patients Multinational Network (NINE-I)

(Crit Care Med 2017; 45:¢500-e507)



TABLE 1. Allogeneic Hematopoietic Stem Cell Transplantation-Related Characteristics

Variable All Patients (n = 37) Nonsurvivors (n = 30) Survivors (n =7)

Underlying condition 0.000947
Acute leukemia 29 (59) 21 (70) 1(14)
Lymphoma 5(14) 507 0
Myelodysplastic syndrome 3(8) 0 3(43)
Other malignant condition 4(11) 2(7) 2 (29)
Nonmalignant disease 3(8 2(7) 1(14)

Conditioning therapy® 0.27
Myeloablative 27 (79) 24 (83) 3(60)

Nonmyeloablative 721 517) 2 (40)



All Patients (n = 37) Nonsurvivors (n = 30) Survivors (n=7)

Characteristics during ECMO

Vasopressors 29 (78) 24 (80) 5(71) 0.63
Hemofiltration 19 (61) 16 (63) 3(43) 0.69
Bleeding event 14 (38) 12 (40) 2(29) 0.69
Neutropenia 18 (49) 15 (50) 3(43) 1.0
Lowest platelets, G/L 8 (5-17) 8 (6-14) 8 (2-54) 0.69
Packed red cells (0-5/5-10/>10)° 8(23)/11(31)/16 (46) 6 (21)/9(32)/13 (46) 2(29)/2 (29)/3 (43) 1.0

Platelet transfusions (0-5/5-10/>10)° 11(31)/9 (26)/15 (41) 7 (25)/9 (32)/12 (43)  4(B7)/0/3 (43) 0.15
Outcome

Duration of ECMO therapy, d 15 (8-23) 15 (8-23) 10 (4-13) 0.20

ICU length of stay, d 28 (14-33) 22 (12-3b) 28 (25-49) 0.28

ICU and hospital survival 7 (19)
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