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• Faut il admettre tous les patients ? 

1. Quels qu’ils soient
2. Quelle que soit la maladie
3. Quel que soit le stade de traitement
4. Quelle que soit la complication aiguë
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LYMPHOCYTES

CANCER INDUCED 
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1. chemo 
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• Age
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• Co-morbidity
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Fig. 1 Baseline cohort vs. 1 Year Rate of ICU admission vs. ICU Conditions Mortality

1 patient sur 4 admis en réanimation (1ere année)

Ferreyro et al. ICM 2021



Quelle sélection en pratique ? 

hospital mortality ranged from 32.3% (95% CI 28.7–36) in 
2006 to 31.5% (95% CI 29–34.2) in 2016. After adjusting 
for age, sex, comorbidities and use of invasive mechanical 
ventilation we observed a decrease in the odds of mortal-
ity with time (odds ratio 0.97, 95% CI 0.96–0.98, per year 
increase in ICU admission: eFigure 5 in the Supplement).

Discussion
In this population-based cohort study of 87,965 adult 
patients with an incident diagnosis of a hematologic 
malignancy, 13.9% required ICU admission within 1 year. 
However, the incidence of ICU admission was variable 
and ranged from 7.3% for patients with indolent lym-
phoma to 22.5% in patients with acute myeloid leukemia. 
Several patient-related and treatment factors increased 
the risk of ICU admission, including sex, baseline comor-
bidities, and hematopoietic cell transplant. Overall hos-
pital mortality for patients admitted to an ICU was 31%, 
although this incidence decreased over time.

Our study is the largest to date to evaluate a contempo-
rary cohort of newly diagnosed patients with hematologic 
malignancy and highlights the variable incidence of criti-
cal illness after diagnosis across different subtypes. Our 
data are population level, derived from an entire prov-
ince, improving generalizability and allowing for compre-
hensive population-based assessment of risk rather than 
being derived solely from high volume academic centers 
[22]. Importantly, our findings are a reflection of a public 
health care system where health insurance and access are 
less likely to influence care and candidacy for ICU admis-
sion. Indeed, thresholds for ICU admission likely vary 
based on multiple factors [32, 33], and some units tend to 
admit patients with cancer to the ICU primarily for mon-
itoring. In Ontario, ICU admission is largely restricted to 
those patients requiring advanced respiratory support, 
vasopressors or close hemodynamic or neurologic mon-
itoring. Almost one in four patients with acute myeloid 
leukemia in our cohort required ICU admission, similar 
to findings from a study by Halpern and colleagues [13]. 
In our cohort, acute lymphoblastic leukemia and aggres-
sive types of non-Hodgkin lymphoma were other sub-
types with a high risk of ICU admission. #ese findings 
suggest that disease subtypes that are more aggressive—
or which require more intensive treatment regimens—
are likely to impact on risk of critical illness [9, 12, 13, 21, 
34]. In our cohort, more than 25% of the ICU cohort was 
admitted very early in the disease trajectory, highlighting 
the central role of the ICU in the peri-diagnostic period.

Understanding the frequency and timing of critical ill-
ness after a new diagnosis of hematologic malignancy 
can help inform treatment recommendations and pol-
icy planning. Knowledge that a patient has a high risk 
of requiring admission to an ICU during treatment can 

Fig. 3 Association of patients’ characteristics and ICU admission within 1 year. 
The plots show the subdistribution hazard ratio for time to ICU admission 
for each predictor. A All variables included in the model are included in the 
plot. Of note, the place of residence and the year of diagnosis of hematologic 
malignancy were not associated with ICU admission. B The plot shows 
the subdistribution hazard ratio for time to ICU admission for each blood 
work parameter. This model is restricted to patients with a diagnosis of 
hematologic malignancy in the year 2012 and onward. This model has been 
adjusted by the following variables: sex, age group, income category, place 
of residence, year of diagnosis, type of hematologic malignancy, time varying 
hematopoietic stem cell transplant and baseline comorbidities included in 
A. We observed interaction between certain malignancy subtypes and the 
presence of anemia (eTable 10 in the supplement). ICU intensive care unit, CI 
confidence interval, NHL non-Hodgkin lymphoma, CLL chronic lymphocytic 
leukemia, HL Hodgkin lymphoma, MPN myeloproliferative neoplasm, MM 
multiple myeloma, MDS myelodysplastic syndrome, ALL acute lymphoblastic 
leukemia, AML acute myeloid leukemia, HCT hematopoietic stem cell trans-
plantation, COPD chronic obstructive pulmonary disease

Fig. 1 Intensive care unit admission and mortality at 1 year in patients with hematologic malignancy. ICU, intensive care unit. 1This describes the 
1-year mortality for patients admitted to the ICU considering the diagnosis of hematologic malignancy as the index date. It includes those patients 
who died during hospital stay (n = 2441 [19.9%] in the ICU and n = 3790 [31.0%] in-hospital). The 1-year mortality for those patients that were 
discharged alive was 36.4% (3076/8457) which considers hospital discharge as the index date. Created with BioRender.com

Fig. 2 Cumulative incidence, time to ICU admission and related conditions and procedures. A The plot represents the cumulative incidence func-
tion curves for each type of hematologic malignancy, ordered by frequency as detailed in the table beside the plot. B Description of time to ICU 
admission using kernel density plots, frequent conditions and procedures of critically ill patients. The procedure “mechanical ventilation” includes 
both invasive and noninvasive ventilation. ICU intensive care unit, CI confidence interval, NHL non-Hodgkin lymphoma, CLL chronic lymphocytic 
leukemia, HL Hodgkin lymphoma, MPN myeloproliferative neoplasm, MM multiple myeloma, MDS myelodysplastic syndrome, ALL acute lympho-
blastic leukemia, AML acute myeloid leukemia



Outcomes in critically ill hematology patients have been assessed
in several studies. However, most of these studies were either
retrospective,17,19-21 mixed patients with hematologic malignancies
and solid tumors, or focused on specific complications such as acute
respiratory failure, kidney injury, or septic shock.21-23 Furthermore,
most of these studies included patients admitted to the ICU up to 15
years ago24 and therefore did not reflect recent improvements in the
management of acute respiratory failure,25,26 kidney injury,23 tumor
lysis syndrome,27,28 sepsis,29 and septic shock.19,21 Also, the recent
broadening of ICU admission policies for hematology patients, which
helps explain the increased number of admitted patients14,15,30,31 and
would result in earlier ICU admissions,32 may have translated into
changes in outcomes that need to be clarified. Mortality according to
time in the ICU at initiation of life-supporting interventions22 and
mortality according to the number of days spent with a given life-
supporting intervention need to be assessed in a large cohort of pa-
tients managed in different ICUs. Finally, most studies reported ICU
or hospital mortality rates20,22,33,34 but obtained no information on
outcomes several months after ICU discharge, particularly regarding
maintenance of cancer chemotherapy, disease control, and quality
of life.

To address these issues with the goal of obtaining data for guiding
therapeutic decisions, we performed a prospective, observational co-
hort study in 17 centers in France and Belgium. Only patients with
hematologic malignancies managed in 2010 to 2011 were studied. In
all 17 centers, patients were managed jointly by hematologists and
intensivists. ICU patients received follow-up for 1 year after ICU

discharge, with a telephone interview to assess health-related quality of
life (HRQOL) and disease status.

PATIENTS AND METHODS

The study was approved by the appropriate ethics committees in France and
Belgium. All patients or relatives were informed and consented to participate
in the study. The study was carried out in 17 university or university-affiliated
centers in France and Belgium that belonged to a research network instituted
in 2005.25 In all 17 centers, a senior intensivist and a senior hematologist are
available around the clock and make ICU-admission decisions together.

From January, 1, 2010, to May, 1, 2011, consecutive patients having
hematologic malignancies who were admitted to the participating ICUs for
any reason were included. Exclusion criteria were complete cure of the malig-
nancy for more than 5 years, ICU admission only to maximize safety of a
procedure, and age younger than 18 years. In each center, an investigator used
a standardized electronic case-report form to collect the study data. Data were
also collected on patients with hematologic malignancies who were refused
ICU admission (Fig 1). In each center, we reported the ICU refusal rate
(number of patients considered for ICU admission but not admitted/number
of patients admitted to the ICU throughout the study period).

Ninety days after ICU discharge, HRQOL was assessed by asking the
patients to complete the short-form 36 questionnaire (SF-36)35,36 during a
telephone interview by a trained social worker. Results were compared with
cancer patients who were not admitted to the ICU.37 Six months after ICU
discharge, the hematologists in charge of the patients were asked whether the
ICU admission changed the patient’s therapeutic intensity (compared with the
standard optimal chemotherapy treatment protocol for the relevant disease,
stage, and comorbidity profile) and disease status.

Assessment of health-related quality of life
(n = 288; 63.6%)

Considered for ICU admission
(N = 1,376)

Included in the study
(n = 1,011)

Hospital survival
(n = 397; 61.7%)

D-90 survival
(453 of 953; 52.5%)

One-year survival
(518 of 914; 43.3%)

ICU deaths (n = 279; 27.6%)
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Lost to follow-up (n = 58)
Deaths (n = 56)
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They were too
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Hospital survival
(n = 39; 88.6%)

Admitted to the ICU
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Fig 1. Patient flow diagram. D-90, day
90; ICU, intensive care unit.
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Les LAM sont des pathologies du sujet âgé

Incidence of AML per 100,000 inhabitants*

*Data from the Swedish Acute Leukemia Registry. M, male; F, female
Juliusson G et al. Blood 2009;113:4179–4187
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La guérison : pas pour tous

Registre SEER



Maladies hétérogènes
V – Au-delà des classifications moléculaires …

111 genes / 1,540 AML patients 
(AMLSG trials 1993 -2004)

Papaemmanuil E, Gerstung M, 
Bullinger L, et al. NEJM. 

2016;374(23):2209–2221. 

= mutations “secondary-like” + RUNX1



OncoTargets and Therapy 2017:10submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

2166

Anelli et al

survival at 5 years (34% and 35%, respectively), or OS (40% 
and 42%, respectively). However, only in the MK� subgroup 
(89 patients, 9% of the total population) were the 5-year 
event-free survival (13% vs 0%) and OS rates (16% vs 0%) 
better in the high-dose cytarabine group, compared with the 
standard-dose group. The impact of different postremission 
strategies on the outcome of these subsets of patients is not 
clear. A study by the Fred Hutchinson Cancer Research 
Center reviewed the experience of allogenic hematopoietic 
stem cell transplantation (alloHSCT) in 432 patients with 
AML.28 They showed that alloHSCT could increase the 
4-year disease-free survival rate of MK� AML by up to 25%, 
and similar results were obtained with matched related and 
matched unrelated donors. Although this result is still lower 
than the 56% OS seen in patients without the MK, it is better 
than the 3%–9% OS seen in patients receiving chemotherapy 
alone. This study also showed that the OS rate was higher 
for patients who achieved CR before transplantation, and 
that the 4-year OS rate was 30% for patients in CR1, 25% 
for patients in CR2, and 16% for patients in other disease 
statuses before transplantation.28

Subsequent studies also confirmed that transplantation 
could improve long-term survival in MK� AML patients, 
but it was associated with disadvantages such as a high recur-
rence rate and a short median time to recurrence.29,30 In 2012, 
a comparative analysis performed by the HOVON/SAKK 

group was reported, which included �300 MK� patients.31 
Among the 140 patients who achieved CR after two induction 
cycles, 107 (76%) proceeded to consolidation therapy and 
45 (32%) subsequently received alloHSCT. Finally, MK� 
patients in CR1 who received alloHSCT had a long-term OS 
of 19% at 5 years, compared to 8% among those receiving 
alternative consolidation chemotherapies.31

Moreover, a study reported by Moon et al confirmed 
these findings, showing that alloHSCT in MK� patients with 
active disease at the time of transplantation had a negative 
impact on the outcomes.32 So, the remission status at the time 
of transplantation is critical for all patients, and particularly 
for MK� AML patients.

However, allogeneic transplant remains the only poten-
tially curative strategy for MK� patients who were refractory 
to the initial therapy. In fact, while the median OS for MK� 
patients refractory to induction therapy and who received an 
allogeneic transplant was 3–9 months, and 10% of patients 
achieved long-term survival, a shorter median OS and no 
long-term survivors were reported for refractory MK� AML 
patients who did not proceed to transplantation.31

In conclusion, the data available suggest that alloHSCT 
in first CR is a reasonable treatment to improve the outcomes 
in this subset of patients. However, the MK� AML prognosis 
remains poor even after alloHSCT, and this category of 
AML patients should be seen as candidates for clinical trials 

Table 1 Main characteristics of AML patients with MK

Reference Number 
of patients

Age (median, 
range)

MK frequency 
(%)

CR rate OS Comments

Breems et al1 1,975 NR, 15–60 9 48% 4% at 4 years
Medeiros et al9 1,344 NR, 16–88 13 18% 3% at 4 years Monosomies of 5 and 7 were the 

most common
Grimwade et al7 1,612 44, 16–59 6 NR 5% at 10 years
Löwenberg et al11 813 67, 60–83 13 34% 4% at 2 years
Lowenberg et al10 860 49, 18–60 10 52% 7% at 5 years
Perrot et al17 186 68, 60–79 59 37% 7% at 2 years
Haferlach et al18 824* NR, 15–60 19 NR Median 5.7 months All cases were analyzed by multicolor FISH
Voutiadou et al13 549 53, 6–88 11.3 27% 8% at 3 years Predominant monosomies were 5 and 7
Kayser et al12 1,058* 57, 17–84 30 32.5% 9% at 4 years NPM1, FLT3-ITD, FLT3-D835 less 

frequent in MK� group
Yang et al19 1,147* NR, 15–88 18.5 25% Median 5 months Monosomies of 5 and 7 were the 

most frequent
Ahn et al20 369 47 (18–85) 6.2 34.8% 8.7% at 3 years
Weinberg et al21 111 57 (17–83) 13 36% Median 5.6 months Most frequent chromosomes lost were 

7 and 17
Manola et al22 140 13 (25–21) 12.1 NR 51.9% at 4 years MK in children
Lu et al23 1,251 44 (15–89) 14.7 29.8% Median 9 months
Lazarevic et al24 1,893 71 (18–80) 18 59% in �60 years

41% in �60 years
NR

Note: *AML patients with t (15;17), t (8;21), inv (16), and normal karyotype were excluded.
Abbreviations: AML, acute myeloid leukemia; FISH, fluorescence in situ hybridization; MK, monosomal karyotype; NR, not reported; OS, overall survival.

Maladies hétérogènes





Objectif thérapeutique

Stratégie ttt Objectif Enjeux
Curatif Guérison Toxicité / Futilisté
Palliatif actif Durée de vie Qualité de vie
Palliatif terminal Symptômes Qualité de la fin de vie

• Définition Loyale et Réaliste
Avec le patient et ses proches
Entre Hématologue et Réanimateur Weeks et al. JAMA 1998

Weeks et al. NEJM 2012
Vaz-luis et al. Cancer 2017
Fried et al. NEJM 2002





Stressful conditions for cancer patients in the 
intensive care unit

Judith E. Nelson et al., Critical CareMedicine 2001 



Eligibilité pour une chimiothérapie
intensive

Scores Description
General status assessments

Karnofsky performance status Numbered scale (0 – 100) to classify patients according to functional impairment.

ECOG performance status Numbered scale (0 – 5) to define functioning of clinical trial population.

Comprehensive geriatric assessment 1 A comprehensive evaluation of cognitive and physical functions that may be used to improve risk stratification.

Comorbidity indexes

Charlson (CCI) 2 Method of classifying comorbidity to estimate risk of death from comorbid disease.

Sorror (HCT-CI) 3 Simple, validated, reliable index of pre-SCT comorbidities that predicts non-relapse mortality and survival.

SIE/SIES/GITMO consensus 4 A uniform and feasible characterisation of unfitness for intensive and non-intensive chemotherapy in AML.

Composite prognostic scores

MRC-NCRI score 5 A risk index based on regression coefficients of cytogenetics, age, WBC, PS and type of AML.

SWOG/MDACC 6 Does not include the cytogenetic/molecular risk. “Age is primarily a surrogate for other covariates”.

German SAL score 7 A web-based application for prediction of older AML outcomes.

Sorror AML model 8 HCT-CI augmented by hypoalbuminemia, thrombocytopenia and LDH level + age + cytogenetic/molecular risk.

NCCN guidelines 9 Treatment decision-making algorithm, which predicts the probability of achieving CR and the risk for an early 
death

1. Klepin HD, et al. Blood. 2013;121:4287-4294. 
2. Charlson ME, et al. J Chronic Dis. 1987;40:373-383. 
3. Sorror ML, et al. Blood. 2005;106:2912-2919. 
4. Ferrara F, et al. Leukemia. 2013;27:997-999. 
5. Wheatley K, et al. Br J Haematol. 2009;145:598-605.
6. Walter RB, et al. J Clin Oncol. 2011;29:4417-4423.
7. Krug U, et al. Lancet. 2010;376:2000-2008
8. Sorror ML, et al. JAMA. 2017;[Epub ahead of print]. 
9. NCCN. Acute Myeloid Leukemia (Version 3.2017). 



ETUDE VIALE-A: AZA+VEN vs AZA

Evolution des stratégie

Traitements +/- continus , traitements per os …



Survie Globale



Survie après la réanimation

Tavares et al, Leuk Lymph, 2017

Pohlen et al, PLoS One, 2016



Les résultats de la réanimation dépendent de la quantité 
de défaillance
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• Etude cas-contrôle rétrospective N =84
• Admission en réanimation avant la survenue de défaillance
• Appariement sur Age – FAB – Leucocytose avec patients admis en salle
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and 68% for “Early ICU” patients (P = 0.23).
In the “Late ICU” group, median time for ICU admis-

sion was the sixth day after initiating chemotherapy induction 
(IQR: 3 - 13).

Mortality

The 30-day mortality rate in the entire cohort was 11% (n = 17) 
with 2.6% (n = 2) in the “No ICU” patients; 27.8% (n = 5) in 
the “Late ICU” patients and 16.9% (n = 10) in the “Early ICU” 
patients (P < 0.001) (Fig. 2). The 7-day mortality rate in the 
all cohort was 6.5% (n = 10) with 1.3% (n = 1); 16.7% (n = 3) 
and 10.2% (n = 6) in the three groups, respectively (P = 0.008).

Of the 10 deaths occurring in the first 7 days, five resulted 
from DIC with intracerebral hemorrhage (ICH), three from 
TLS, and two from unknown cause. Of the seven deaths oc-
curring later, four resulted from infection including one from 
pneumocystosis, one from DIC with ICH, and two from heart 
failure. In the “Early ICU” patients, causes of death were DIC 
with ICH (n = 4), septic shock (n = 3), heart failure (n = 2) and 
TLS (n = 1).

Morbidity

Concerning severity of the ICU stay, the “Late ICU” patients 
had an increased use of LST comparing to “Early ICU” pa-
tients (56% vs. 29%, P = 0.04). They had a higher need of EER 
(11% vs. 5%, P = 0.33), amines (33 vs. 12%, P = 0.07) and 
i-MV (44% vs. 19%, P = 0.06). Also, VFD was lower in the 
“Late ICU” group with 90 cumulative days for 157 cumula-
tive days of stay in ICU versus 246 cumulative days for 260 

cumulative days in ICU in the group “Early ICU” (P < 0.001)
The median length of stay in ICU was not significantly 

different with 3 days (IQR: 2 - 7) in “Late ICU” patients and 4 
days (IQR: 2 - 6) in “Early ICU” patients (P = 0.81).

In the group “Early ICU”, the rate of secondary transfer in 
ICU was 11.9% (n = 7). In the 95 patients in the “Hematology” 
group, the rate of ICU transfer was 20% (n = 19, one “Late 
ICU” patient was transferred twice) (P = 0.38).

Concerning infections, possible and probable invasive 
fungal diseases were seen respectively in three and four cases 
in “No ICU” patients, one and two cases in “Late ICU” pa-
tients and zero and three cases in “Early ICU” patients. All 
cases were awarded to Aspergillus sp. but one to Candida sp. 
The three patients in “Late ICU” group with fungal disease 
were diagnosed after their return to the Hematology Depart-
ment. Septic shock occurred in six patients (33.3%) in “Late 
ICU”, and seven (11.9%) in “Early ICU”.

Risk factors of ICU transfer and mortality

In the 157 patients, characteristics significantly associated 
with mortality in univariate analysis were PS ≥ 2 (P = 0.034); 
clinical DIC (P = 0.015) and AML subtype 4 or 5 (P = 0.036). 
In multivariate analysis, AML subtype was the only independ-
ent risk factor of mortality (P = 0.041).

In the 96 patients of “Hematology” group, risk factors of 
ICU transfer in univariate analysis were modified Charlson 
score > 1 (P = 0.008); C-reactive protein (CRP) > 54 mg/L (P = 
0.05); leukostasis (P < 0.001) and biological DIC (P = 0.003). 
In multivariate analysis, leukostasis and biological DIC stayed 
independent prognostic factors of ICU transfer during induc-
tion (P = 0.003 and P = 0.029, respectively).

Figure 1. Flow charts. ICU: intensive care unit.28% 17%Mortalité à J30:

Mottal et al. J Hematol 2020

Admission avant défaillance



406 new diagnosed AML patients
ICU required in 15% 
Landmark analysis ( Day 30 / Complete remission ) 

Survie / guérison post réanimation



Survie après chimiothérapie

Jackson et al, Leuk Lymph, 2015



Devenir post rémission après traitements de suppléances vitales

• N=184 CR1 patients with >50 G/L WBC
• Median:  47 years old IQR (32,5-60,5)
• FAB M4/M5 : 63,3 %
• Karyotype (Fav/Interm/poor) :  15% / 70% / 15% 
• FLT3 ITD = 30,4 %  / NPM1mut = 40,3%
• TLS = 46% / Hypoxemia = 32% 

Fodil et al. 
PloS One 2021



Conclusion(s)

1. Les LAM sont (quasi) incurables pour la majorité des 
patients

2. Le pronostic à long terme est difficile à évaluer au 
plan individuel et surtout a la phase initiale

3. Eligibilité à recevoir une chimio intensive au sommet 
de l’algorithme décisionnel

4. Admission large & précoce en cas de projet curatif 
sans impact défavorable pour les survivants


