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Contexte



Insuffisance respi aigue: un motif 
d’admission fréquent

Auteur-année Type d’ID Patients 
(n)

IRA (%)

Azoulay medicine 2001 Hematologie 364 40.6

Chaoui leukemia 2001 Leucemie aigue 65 30.7
Mertz  CC 2008 Hématologie 101 25.7
Depuydt chest 2004 Hematologie 230 39.1
Peigne ICM 2009 Myélomes 196 44.8
Depuydt ICM 2010 Tumeur solides et hematologie 483 13

Toffart Chest 2011 Tumeur pulmonaire 103 56
Bird BJA 2012 Hématologie 199 33.9
Mokart ERJ 2012 Hématologie et tumeur solides 884 55
Azoulay JCO 2013 Hematologie 1011 65

V. LEMIALE
=> 50% des motifs d’admission



Causes de nécessité de support 
ventilatoire:
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Indications et contre indications:

- OAP
- IRA sur IRC



La place de la VNI



La mortalité liée à la ventilation 
invasive est élevée…

=> 60% de mortalité en réa si IOT
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Hilbert, NEJM 2001; 344:  481-7



Schnell

-VNI:  diminution de la mortalité surtout chez 
l’insuffisant respiratoire chronique
- Comparaison à l’IOT
- Echec de VNI: FDR indépendant de mortalité (HR 4,2 
p<0,0001)



Schnell

=> Diminution des infections nosocomiales: PAVM+++



Principale critique 
de la VNI:
Retard à l’IOT ?



2015 Journal of critical care

P 0,23 Delayed vs Early



Impact of endotracheal intubation on septic shock outcome
Delbove 2015 Journal of critical care

=> IOT NI TROP TOT NI TROP TARD



Augmentation de mortalité due à un retard à l’IOT
=> interet d’IOT précoce aux 1ers signes d’échec  
de laVNI



Echecs de VNI: 
- Prédictibles?
- Facteurs de risque?





Predictors of noninvasive ventilation failure in patients with
hematologic malignancy and acute respiratory failure*

Mélanie Adda, MD; Isaline Coquet, MD; Michaël Darmon, MD; Guillaume Thiery, MD;
Benoît Schlemmer, MD; Élie Azoulay, MD, PhD

Acute respiratory failure (ARF)
is frequent and severe in pa-
tients treated for hematologic
malignancies (1, 2). ARF com-

plicates the course of the disease in up to
half the patients. Furthermore, ARF re-
mains the most frequent reason for in-
tensive care unit (ICU)-admission in crit-
ically ill hematologic patients (3–7).
Overall mortality associated with ARF
among hematologic patients is about
50%, reaching 90% when conventional
mechanical ventilation (MV) is needed,
particularly in recipients of allogenic
bone marrow or hematopoietic stem cell
transplantation (4, 8–10).

Noninvasive mechanical ventilation
(NIV) has shown to be effective for criti-
cally ill cancer patients with ARF. Indeed,
NIV increases oxygenation for bronchos-
copy and bronchoalveolar lavage and de-
creases the need for intubation in hypox-
emic cancer patients with ARF (11–14).
Over the last decade, NIV has also shown
improvement among cancer patients
with ARF and those who required a ven-
tilatory support by reducing intubation in
about half the cases (4, 15, 16). Conse-
quently, NIV has been increasingly used
in those high-risk hypoxemic immuno-
suppressed patients (16). Concerns have
been raised on the adverse prognosis as-
sociated with prolonged use of NIV (1), or
even on its possible lack of effectiveness
(17).

Because mortality associated with
conventional MV has decreased over the
last decade with similar success rates re-
ported with invasive and noninvasive MV
(4, 6, 10, 18), it may be questionable
whether NIV should be prolonged for he-
matologic patients with hypoxemic ARF.
Indeed, studies have shown that among

cancer patients receiving invasive MV,
those intubated at day 1 had an increased
survival compared with those intubated
day 2 or thereafter (1, 8, 17). Additionally,
noneffectiveness or even dangerous side
effects have been reported with the use of
NIV in hypoxemic patients with acute
lung injury or acute respiratory distress
syndrome (ARDS) (19).

We sought to describe determinants of
failure of NIV in critically ill hematologic
patients with ARF. Our main objective is
to identify patients with a high risk of NIV
failure, so as to alert clinicians early that
conventional MV might be appropriate.

PATIENTS AND METHODS

Patients. This retrospective study included
all patients with hematologic malignancies
who received NIV for ARF at the Medical ICU
of the Saint Louis hospital, Paris, over a 10-yr
period (January 1, 1995 to December 31,
2005). The Institutional Review Board from
the Ethics committee of the French Society of
Critical Care agreed with the present retro-
spective noninterventional study.

The Saint-Louis hospital is a 650-bed Uni-
versity hospital including 330 beds for cancer

*See also p. 2937.
From the AP-HP, Hôpital Saint-Louis, Medical ICU,

Paris, France; University Paris, UFR de Médecine,
Paris, France.

The authors have not disclosed any potential con-
flicts of interest.

For information regarding this article, E-mail:
elie.azoulay@sls-ap-hop-paris.fr

Copyright © 2008 by the Society of Critical Care
Medicine and Lippincott Williams & Wilkins

DOI: 10.1097/CCM.0b013e31818699f6

Objectives: The current trend to manage critically ill hemato-
logic patients admitted with acute respiratory failure is to perform
noninvasive ventilation to avoid endotracheal intubation. How-
ever, failure of noninvasive ventilation may lead to an increased
mortality.

Design: Retrospective study to determine the frequency of
noninvasive ventilation failure and identify its determinants.

Setting: Medical intensive care unit in a University hospital.
Patients: All consecutive patients with hematologic malignan-

cies admitted to the intensive care unit over a 10-yr period who
received noninvasive ventilation.

Results: A total of 99 patients were studied. Simplified Acute
Physiology Score II at admission was 49 (median, interquartile
range, 39–57). Fifty-three patients (54%) failed noninvasive ven-
tilation and required endotracheal intubation. Their PaO2/FIO2 ratio
was significantly lower (175 [101–236] vs. 248 [134–337]) and
their respiratory rate under noninvasive ventilation was signifi-
cantly higher (32 breaths/min [30–36] vs. 28 [27–30]). Forty-
seven patients (89%) who failed noninvasive ventilation required

vasopressors. Hospital mortality was 79% in those who failed
noninvasive ventilation, and 41% in those who succeeded. Pa-
tients who failed noninvasive ventilation had a significantly longer
intensive care unit stay (13 days [8–23] vs. 5 [2–8]) and a
significantly higher rate of intensive care unit-acquired infections
(32% compared with 7%). Factors independently associated with
noninvasive ventilation failure by multivariate analysis were re-
spiratory rate under noninvasive ventilation, longer delay between
admission and noninvasive ventilation first use, need for vaso-
pressors or renal replacement therapy, and acute respiratory
distress syndrome.

Conclusions: Failure of noninvasive ventilation occurs in half
the critically ill hematologic patients and is associated with an
increased mortality. Predictors of noninvasive ventilation failure
might be used to guide decisions regarding intubation. (Crit Care
Med 2008; 36:2766–2772)

KEY WORDS: hematologic malignancy; acute respiratory failure;
noninvasive ventilation; risk factor; intensive care
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109 cells/L. Chest radiographs were inter-
preted by two senior intensivists. The Simpli-
fied Acute Physiology Score II was used to
assess severity of illness at ICU admission, and
the Logistic Organ Dysfunction score was cal-
culated to evaluate organ dysfunction at ad-
mission and during the first 3 ICU days (20,
21). Inaugural malignancy referred to hema-
tologic malignancies admitted to the ICU at
the earliest stage of the cancer, namely at the
time of diagnosis or within the first course of
chemotherapy. ICU-acquired infection was di-
agnosed on criteria previously described (22).
The use of vasopressors and dialysis were de-
cided according to up to date guidelines (23).
Antibiotics were given to all patients in agree-
ment with clinical presentation and previous
history of infection (1). When clinicians sus-

pected cardiac pulmonary edema, 20–60 mg
of Furosemide were administered. Vital status
at hospital discharge was available for all pa-
tients. Regarding the use of NIV, duration
(hours and days) was recorded, in addition to
the main ventilator settings used, the respira-
tory rate and tidal volume under NIV, and the
time between ICU admission and NIV first use.
The first PaO2/FIO2 ratio available was re-
corded. Diagnosis of ARF was also recorded,
and the performance of a fiberoptic bronchos-
copy and bronchoalveolar lavage, as previously
described (1, 24). ARDS was defined as previ-
ously reported (25).

Statistical Analysis. Results are reported as
medians and quartiles (25th–75th percentiles)
or numbers (and percentages in brackets). Pa-
tients’ characteristics were compared using

the chi-square test or the Fisher’s exact test, as
appropriate, for categorical variables and the
Mann-Whitney U test for continuous variables.
In the case of multiple admissions for a given
patient during the study period, only the first
stay was taken into account.

To determine independent determinants of
failure of NIV, we performed a multivariate
logistic regression model (forward procedure)
where the use of MV (i.e., failure of NIV) was
the outcome variable of interest, as measured
by the estimated odds ratios (OR) with the
95% confidence interval (CI). Variables en-
tered in the multivariate analysis were those
yielding a p-value !0.10 by univariate analy-
sis. We checked that omitting each of the
selected variables induced no significant in-
crease in likelihood. Another multivariate lo-
gistic regression analysis has been performed,
taking as outcome variable of interest hospital
mortality. All tests were two-sided, and p-values
of !0.05 were considered statistically signifi-
cant. Analyses were done using the SAS 9.1 soft-
ware package (SAS Institute, Cary, NC).

RESULTS

During the study period, 509 hemato-
logic patients were admitted to the ICU
with ARF, including 113 who met this
study inclusion criterion. Because data
on NIV were missing in 14 patients, the
actual cohort comprises 99 patients.

Failure of NIV, as characterized by the
need of invasive MV occurred in 53 pa-
tients (54%). Throughout the 10-yr study
period, patients’ severity, the number of
patients with ARF requiring NIV, and the
failure rate remained unchanged. Among
the 14 patients not included, the only
missing variables were those related to
the NIV procedures. Among these 14 pa-
tients, NIV failure occurred in nine pa-
tients, among whom three survived. In
the five patients who succeeded to NIV,
all left the ICU alive and one died in the
ward although four were alive at hospital
discharge.

Figure 1 describes changes in PaO2/
FIO2 ratios, failure rate to NIV, and hos-
pital mortality throughout the study pe-
riod. Intubation rate was higher in
periods when patients were more severely
hypoxic. Hospital mortality increased in
correlation with MV requirement.

As reported in table 1, malignancies
consisted mainly in acute leukemia and
non-Hodgkin lymphoma, which were di-
agnosed for 224 (24–1051) days. Twenty-
nine patients (29.3%) were admitted to
the ICU at the earliest stage (!30 days) of
the malignancy, 9 patients (9.1%) were in
complete remission, and 19 patients
(19.2%) were recipients of autologous he-

Table 3. Evolution during ICU stay

Patients (%) or Median (25th–75th)
NIV Failure

(n " 53)
NIV Success

(n " 46) p

Treatments used in the ICU
Furosemide trial 30 (57%) 29 (63%) 0.54
Need for vasopressors 47 (89%) 13 (28%) !0.0001
Duration of vasopressors (days) 6 (3–10) 1 (1–3) 0.001
Need for renal replacement therapy 14 (27%) 2 (4%) 0.006
G-CSF administration in ICU 17 (32%) 8 (17%) 0.15
Chemotherapy administration in the ICU 14 (26%) 6 (13%) 0.16

Definite diagnosis of the acute respiratory failure
Criteria for ARDS at the time of NIV 31 (58%) 1 (2%) !0.0001
FOB-BAL performed 28 (53%) 21 (46%) 0.54
Time (days) between ICU admission and BAL 3 (1–5) 1 (0–1) 0.0002
BAL identified the cause of ARF 11 (20.7%) 14 (32.4%) 0.11
Cardiac pulmonary edema 9 (17%) 15 (33%) 0.11
Infectious cause of ARF 37 (70%) 31 (67%) 0.97
Undetermined diagnosis 8 (16%) 11 (31%) 0.20

Evolution of LOD score over the three first ICU
days

LOD at ICU admission 4 (2–6) 4 (2–6) 0.71
LOD at day 1 5 (3–7) 5 (3–6) 0.58
LOD at day 2 6 (4–8) 4 (3–6) 0.013
LOD at day 3 5 (4–8) 4 (2–6) 0.02

Outcome variables
Length of ICU stay (days) 13 (8–23) 5 (2–8) !0.0001
Length of hospital stay (days) 29 (16–45) 29 (14–47) 0.73
ICU-acquired infection 17 (32%) 3 (7%) 0.003
Acquisition of a multiresistant bacteria 10 (19%) 4 (9%) 0.24
ICU mortality 40 (75%) 7 (15%) !0.0001
Hospital mortality 42 (79%) 19 (41%) 0.0002

ARDS, acute respiratory distress syndrome; ARF, acute respiratory failure; BAL, bronchoalveolar
lavage; FOB-BAL, fiberoptic bronchoscopy with bronchoalveolar lavage; G-CSF, granulocyte-colony
stimulating factor; ICU, intensive care unit; LOD, Logistic Organ Dysfunction; NIV, noninvasion
ventilation.

Table 4. Results of the multivariate logistic regression model: independent predictors of NIV failure

Odds Ratio 95% Confidence Interval p

Respiratory rate under NIV
(breaths/min)

1.18/point 1.05–1.33 0.005

Delay from ICU admission to NIV 2.00/day 1.02–3.94 0.04
Need for vasopressors 6.50 1.59–26.53 0.009
Need for renal replacement therapy 18.31 1.99–168.65 0.01
Criteria for ARDS at the time of NIV 77.71 6.88–878.38 0.0004

Goodness of fit (Hosmer-Lemeshow chi square p value) " 0.64.
ARDS, acute respiratory distress syndrome; ICU, intensive care unit; NIV, noninvasive ventilation.
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Predictors of noninvasive ventilation failure in patients with
hematologic malignancy and acute respiratory failure*

Mélanie Adda, MD; Isaline Coquet, MD; Michaël Darmon, MD; Guillaume Thiery, MD;
Benoît Schlemmer, MD; Élie Azoulay, MD, PhD

Acute respiratory failure (ARF)
is frequent and severe in pa-
tients treated for hematologic
malignancies (1, 2). ARF com-

plicates the course of the disease in up to
half the patients. Furthermore, ARF re-
mains the most frequent reason for in-
tensive care unit (ICU)-admission in crit-
ically ill hematologic patients (3–7).
Overall mortality associated with ARF
among hematologic patients is about
50%, reaching 90% when conventional
mechanical ventilation (MV) is needed,
particularly in recipients of allogenic
bone marrow or hematopoietic stem cell
transplantation (4, 8–10).

Noninvasive mechanical ventilation
(NIV) has shown to be effective for criti-
cally ill cancer patients with ARF. Indeed,
NIV increases oxygenation for bronchos-
copy and bronchoalveolar lavage and de-
creases the need for intubation in hypox-
emic cancer patients with ARF (11–14).
Over the last decade, NIV has also shown
improvement among cancer patients
with ARF and those who required a ven-
tilatory support by reducing intubation in
about half the cases (4, 15, 16). Conse-
quently, NIV has been increasingly used
in those high-risk hypoxemic immuno-
suppressed patients (16). Concerns have
been raised on the adverse prognosis as-
sociated with prolonged use of NIV (1), or
even on its possible lack of effectiveness
(17).

Because mortality associated with
conventional MV has decreased over the
last decade with similar success rates re-
ported with invasive and noninvasive MV
(4, 6, 10, 18), it may be questionable
whether NIV should be prolonged for he-
matologic patients with hypoxemic ARF.
Indeed, studies have shown that among

cancer patients receiving invasive MV,
those intubated at day 1 had an increased
survival compared with those intubated
day 2 or thereafter (1, 8, 17). Additionally,
noneffectiveness or even dangerous side
effects have been reported with the use of
NIV in hypoxemic patients with acute
lung injury or acute respiratory distress
syndrome (ARDS) (19).

We sought to describe determinants of
failure of NIV in critically ill hematologic
patients with ARF. Our main objective is
to identify patients with a high risk of NIV
failure, so as to alert clinicians early that
conventional MV might be appropriate.

PATIENTS AND METHODS

Patients. This retrospective study included
all patients with hematologic malignancies
who received NIV for ARF at the Medical ICU
of the Saint Louis hospital, Paris, over a 10-yr
period (January 1, 1995 to December 31,
2005). The Institutional Review Board from
the Ethics committee of the French Society of
Critical Care agreed with the present retro-
spective noninterventional study.

The Saint-Louis hospital is a 650-bed Uni-
versity hospital including 330 beds for cancer

*See also p. 2937.
From the AP-HP, Hôpital Saint-Louis, Medical ICU,

Paris, France; University Paris, UFR de Médecine,
Paris, France.
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Objectives: The current trend to manage critically ill hemato-
logic patients admitted with acute respiratory failure is to perform
noninvasive ventilation to avoid endotracheal intubation. How-
ever, failure of noninvasive ventilation may lead to an increased
mortality.

Design: Retrospective study to determine the frequency of
noninvasive ventilation failure and identify its determinants.

Setting: Medical intensive care unit in a University hospital.
Patients: All consecutive patients with hematologic malignan-

cies admitted to the intensive care unit over a 10-yr period who
received noninvasive ventilation.

Results: A total of 99 patients were studied. Simplified Acute
Physiology Score II at admission was 49 (median, interquartile
range, 39–57). Fifty-three patients (54%) failed noninvasive ven-
tilation and required endotracheal intubation. Their PaO2/FIO2 ratio
was significantly lower (175 [101–236] vs. 248 [134–337]) and
their respiratory rate under noninvasive ventilation was signifi-
cantly higher (32 breaths/min [30–36] vs. 28 [27–30]). Forty-
seven patients (89%) who failed noninvasive ventilation required

vasopressors. Hospital mortality was 79% in those who failed
noninvasive ventilation, and 41% in those who succeeded. Pa-
tients who failed noninvasive ventilation had a significantly longer
intensive care unit stay (13 days [8–23] vs. 5 [2–8]) and a
significantly higher rate of intensive care unit-acquired infections
(32% compared with 7%). Factors independently associated with
noninvasive ventilation failure by multivariate analysis were re-
spiratory rate under noninvasive ventilation, longer delay between
admission and noninvasive ventilation first use, need for vaso-
pressors or renal replacement therapy, and acute respiratory
distress syndrome.

Conclusions: Failure of noninvasive ventilation occurs in half
the critically ill hematologic patients and is associated with an
increased mortality. Predictors of noninvasive ventilation failure
might be used to guide decisions regarding intubation. (Crit Care
Med 2008; 36:2766–2772)
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Predictors of noninvasive ventilation failure in patients with
hematologic malignancy and acute respiratory failure*
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Acute respiratory failure (ARF)
is frequent and severe in pa-
tients treated for hematologic
malignancies (1, 2). ARF com-

plicates the course of the disease in up to
half the patients. Furthermore, ARF re-
mains the most frequent reason for in-
tensive care unit (ICU)-admission in crit-
ically ill hematologic patients (3–7).
Overall mortality associated with ARF
among hematologic patients is about
50%, reaching 90% when conventional
mechanical ventilation (MV) is needed,
particularly in recipients of allogenic
bone marrow or hematopoietic stem cell
transplantation (4, 8–10).

Noninvasive mechanical ventilation
(NIV) has shown to be effective for criti-
cally ill cancer patients with ARF. Indeed,
NIV increases oxygenation for bronchos-
copy and bronchoalveolar lavage and de-
creases the need for intubation in hypox-
emic cancer patients with ARF (11–14).
Over the last decade, NIV has also shown
improvement among cancer patients
with ARF and those who required a ven-
tilatory support by reducing intubation in
about half the cases (4, 15, 16). Conse-
quently, NIV has been increasingly used
in those high-risk hypoxemic immuno-
suppressed patients (16). Concerns have
been raised on the adverse prognosis as-
sociated with prolonged use of NIV (1), or
even on its possible lack of effectiveness
(17).

Because mortality associated with
conventional MV has decreased over the
last decade with similar success rates re-
ported with invasive and noninvasive MV
(4, 6, 10, 18), it may be questionable
whether NIV should be prolonged for he-
matologic patients with hypoxemic ARF.
Indeed, studies have shown that among

cancer patients receiving invasive MV,
those intubated at day 1 had an increased
survival compared with those intubated
day 2 or thereafter (1, 8, 17). Additionally,
noneffectiveness or even dangerous side
effects have been reported with the use of
NIV in hypoxemic patients with acute
lung injury or acute respiratory distress
syndrome (ARDS) (19).

We sought to describe determinants of
failure of NIV in critically ill hematologic
patients with ARF. Our main objective is
to identify patients with a high risk of NIV
failure, so as to alert clinicians early that
conventional MV might be appropriate.

PATIENTS AND METHODS

Patients. This retrospective study included
all patients with hematologic malignancies
who received NIV for ARF at the Medical ICU
of the Saint Louis hospital, Paris, over a 10-yr
period (January 1, 1995 to December 31,
2005). The Institutional Review Board from
the Ethics committee of the French Society of
Critical Care agreed with the present retro-
spective noninterventional study.

The Saint-Louis hospital is a 650-bed Uni-
versity hospital including 330 beds for cancer
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Objectives: The current trend to manage critically ill hemato-
logic patients admitted with acute respiratory failure is to perform
noninvasive ventilation to avoid endotracheal intubation. How-
ever, failure of noninvasive ventilation may lead to an increased
mortality.

Design: Retrospective study to determine the frequency of
noninvasive ventilation failure and identify its determinants.

Setting: Medical intensive care unit in a University hospital.
Patients: All consecutive patients with hematologic malignan-

cies admitted to the intensive care unit over a 10-yr period who
received noninvasive ventilation.

Results: A total of 99 patients were studied. Simplified Acute
Physiology Score II at admission was 49 (median, interquartile
range, 39–57). Fifty-three patients (54%) failed noninvasive ven-
tilation and required endotracheal intubation. Their PaO2/FIO2 ratio
was significantly lower (175 [101–236] vs. 248 [134–337]) and
their respiratory rate under noninvasive ventilation was signifi-
cantly higher (32 breaths/min [30–36] vs. 28 [27–30]). Forty-
seven patients (89%) who failed noninvasive ventilation required

vasopressors. Hospital mortality was 79% in those who failed
noninvasive ventilation, and 41% in those who succeeded. Pa-
tients who failed noninvasive ventilation had a significantly longer
intensive care unit stay (13 days [8–23] vs. 5 [2–8]) and a
significantly higher rate of intensive care unit-acquired infections
(32% compared with 7%). Factors independently associated with
noninvasive ventilation failure by multivariate analysis were re-
spiratory rate under noninvasive ventilation, longer delay between
admission and noninvasive ventilation first use, need for vaso-
pressors or renal replacement therapy, and acute respiratory
distress syndrome.

Conclusions: Failure of noninvasive ventilation occurs in half
the critically ill hematologic patients and is associated with an
increased mortality. Predictors of noninvasive ventilation failure
might be used to guide decisions regarding intubation. (Crit Care
Med 2008; 36:2766–2772)
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- VNI tardive
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Quelle est donc la meilleure option?
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ASSOCIATION OPTIFLOW-VNI: la meilleure option?



Conclusion:  OUI mais
� VNI en 1ere ligne de traitement dans une DRA: 

intérêt sur la mortalité et les PAVM /IOT

� Surtout chez le patient insuffisant respiratoire 
chronique

� Equipe entrainée

� Pas de retard à l’IOT: critères d’IOT stricts et prise 
en compte des facteurs prédictifs d’échec

� Si échec de la VNI:  facteur pronostic péjoratif

� Intérêt de l’Optiflow en alternance avec la VNI: 
nécessité d’autres études
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