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Les grands axes 

➢ Apport de la génomique en allogreffe : MRD pré-greffe et mécanismes 
d’échappement post-greffe ?

➢ Sorafenib et réponse anti-leucémique en post-greffe

➢ Transplantation de microbiote fécal (TMF) et allogreffe

➢ CAR-T cells: 
– Confirmations dans les LAL en multicentrique
– Mécanismes de résistance
– Nouvelles AMM et ATU
– CAR-T dans les LAM : cela avance ?
– CAR iNKT !!!

➢ Nouvelle formulation de chimiothérapie dans la LAM: Vixeos



Blood 2018 132:1703-1713

Measurable residual disease monitoring by NGS before allogeneic 

hematopoietic cell transplantation in AML.
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• 96 patients allogreffés en RC

• 93% des LAM en RC ont des mutations détectables en NGS

• Mutations suivies en NGS:

• At HSCT : 43 patients MRD + vs 53 MRD neg
– MRD +: ELN plus haut risques 
– 95% RC1 dans les 2 groupes
– Age et caractéristiques de la greffe comparables

IDH2 (n=17), RUNX1 (n=17), NRAS (n=12), FLT3 (n=11), TP53 (n=8), IDH1 (n=7), 
KRAS, SF3B1, STAG2 (n=6 each), EZH2 (n=5), BCOR, BCORL1, PTPN11, TET2, WT1 
(n=4 each), PHF6, (n=3), RAD21, ETV6 (n=2 each), CBL, DDX41, KDM6A, SETBP1, 
SMC3, STAG1 (n=1 each).

NPM1, DNMT3A suivis en PCR classique







N Engl J Med. 2018 Oct 31. doi: 10.1056/NEJMoa1808777. 

https://www.ncbi.nlm.nih.gov/pubmed/30380364










42 patients MRD + receiving IFNα after allo vs historical
controls MRD+ without IFN 

31% de GVHA aigue post-IFN
7% de GVH aigue de grade ≥ 3

Relapse NRM

OS PFS





Serum patient Cellules 
leucémiques

IL-15 produit par les cellules leucémiques après traitement par Sorafenib induit une population 
T CD8+ cytotoxique produisant de l’IFN-γ, PD1 faible avec une activité anti-leucémique





14 FMT vs 11 no FMT 







(capsules)







• ELIANA : first global multi-center CAR T cell trial 

– Cell processing of CTL019 therapy at Novartis facility

– U.S. manufactured cell therapy with global supply 

– 25 sites across 11 countries (North America, Europe and Asia Pacific)

– Site training program: CTL019 -specific logistics and patient management

• Key eligibility criteria

– Inclusion: B-cell ALL, age 3–21*; bone marrow with ≥5% lymphoblasts

– Exclusion: Isolated extra-medullary disease relapse; prior CD19-directed or gene therapy

• Lymphodepleting chemotherapy prior to infusion

▪ Fludarabine (30 mg/m2 i.v. daily for 4 doses)

▪ Cyclophosphamide (500 mg/m2 i.v. daily for 2 doses)

• Target CTL019 dosing (single infusion)

▪ 2.0–5.0 x 106/kg for patients ≤50kg

▪ 1.0–2.5 x 108 for patients >50 kg





MFU : 13 months

ORR: 81% (CR: 60% Cri:21%)

When CR/Cri: 95% MRD neg at D28
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+

- - +/-

Orlando et al, Nat Med 2018







AMM 
européennes -

CAR-T cells

ont obtenu une AMM européenne le 28 août 2018:  

➢ Kymriah ® (tisagenlecleucel, Novartis): 
-chez les patients de moins de 26 ans comme traitement de la leucémie lymphoblastique 
aiguë à cellules B réfractaire ou récidivante 
-chez les adultes atteints de lymphome diffus à grandes cellules B en rechute ou 
réfractaires à au moins deux lignes de thérapie systémique. 

➢ Yescarta® (axicabtagene ciloleucel, Kite-Gilead) pour le traitement de :
-patients adultes atteints d’un lymphome diffus à grandes cellules B (LDGCB) 
-ou d’un lymphome médiastinal primitif à grandes cellules B (LMPGCB), 
-réfractaires ou en rechute, après au moins deux lignes de traitement systémique 





2 RC/3 patients

Rechute précoce 
chez les 2 
répondeurs





Phase 3 study

Lancet JE, et al. J Clin Oncol 2018;36:2684–92



Dual drug advanced liposomal formulation : Vyxeos®

• Bilamellar liposomes,100 nm 

• Membrane composed of 
DSPC:DSPG:cholesterol in a 7:2:1 molar 
ratio

• Cytarabine and daunorubicin
encapsulated in the aqueous space of 
both vesicles at a 5:1 molar ratio

Schematic representation of Vyxeos®
• Vyxeos accumulates in the bone marrow 

at high concentrations and is 
preferentially taken up by leukaemic vs 
normal marrow cells

36

DSPC: Distearylphosphatidylcholine; DSPG: Distearylphosphatidylglycerol

Tolcher AW et al. Futur Oncol 2018; 10.2217/fon-2017-0607 Lim WS, et al. Leuk Res 2010;34:1214–23



Phase 3 study of CPX-351 vs standard induction in older 
patients with newly diagnosed high-risk AML

*CPX-351=Vyxeos®
CMML, chronic myelomonocytic leukeamia; CR, complete response; CRi, CR with incomplete bloody count recovery; 

HMA, hypomethylating agent; MDS, myelodysplastic syndrome; PS, performance status.

Primary Endpoint: Overall survival 

Key Eligibility

• Previously 
untreated 

• Ages 60–75 

• Able to 
tolerate 
intensive 
therapy

• PS 0–2

Follow-up
• Death

OR
• 5 years

Induction
(1-2 

cycles)

Stratifications
• Therapy-related AML
• AML with history of 

MDS w/wo prior HMA 
therapy

• AML with history of 
CMML

• de novo AML with 
MDS karyotype

• 60–69 years
• 70–75 years

CPX-351*
n=153

7 + 3
n=156

Patients in CR 
or CRi

Consolidation
(1–2 cycles)

Lancet JE et al. CPX-351 (cytarabine and daunorubicin) Liposome for Injection Versus Conventional Cytarabine Plus Daunorubicin in Older Patients With Newly
Diagnosed Secondary Acute Myeloid Leukemia. J Clin Oncol 2018;36(26):2684-2692



Treatment schedule and dosing

Lancet JE et al. CPX-351 (cytarabine and daunorubicin) Liposome for Injection Versus Conventional Cytarabine Plus Daunorubicin in Older Patients With Newly
Diagnosed Secondary Acute Myeloid Leukemia. J Clin Oncol 2018;36(26):2684-2692

First induction
• 100 units/m2

• Days 1, 3, and 5

Re-induction
• 100 units/m2

• Days 1 and 3

Consolidation
• 65 units/m2

• Days 1 and 3

Vyxeos*
Administered as a 
90-minute infusion

First induction
• Cytarabine: 7-day infusion
• Daunorubicin: Days 1, 2, and 3

Re-induction
• Cytarabine: 5-day infusion
• Daunorubicin: Days 1 and 2

Consolidation
• Cytarabine: 5-day infusion
• Daunorubicin: Days 1 and 2

7+3
100 mg/m2/day cytarabine 
+ 60 mg/m2 daunorubicin

*1 unit = 1 mg cytarabine + 0.44 mg daunorubicin



Safety

• The types of AEs, proportions of 
patients who experienced them, and 
severities of events were comparable 
between treatment cohorts

• The most frequently reported grade 
3–5 AEs were febrile neutropenia, 
pneumonia, and hypoxia

• The median time to neutrophil 
(≥500/mL) and platelet (≥50,000/mL) 
recovery in patients who achieved CR 
+ CRi after initial induction 
chemotherapy was longer with CPX-
351 (35.0 and 36.5 days, respectively) 
versus 7+3 (29 and 29 days)

• Early mortality rates was :
– <30 days: 5.9% with CPX-351 vs 10.6% 

with “7+3”; 2-sided p=0.149

– <60 days: 13.7% with CPX-351 vs 21.2% 
with “7+3”; 2-sided p=0.097

Lancet JE, et al. J Clin Oncol 2018;36:2684–92

*The percentages of patients with grade 1–2 and 3–5 events are shown for all 
adverse events occurring in >5% of patients in either treatment group as grade 
3–5 events;
AE, adverse event

Most frequently* reported AEs

75 50 25 0 25 50 75
Percentage of patients

Febrile neutropenia

Fatigue

Pneumonia

Hypoxia

Bacteraemia

Sepsis

Respiratory failure

Ejection fraction 
decreased

Hypertension
Grade 1–2

Grade 3–5

Vyxeos 7+3

Reproduced via the Creative Commons Attribution 4.0 License: 
http://creativecommons.org/licenses/by-nc-nd/4.0/ from Lancet JE, et al. J Clin Oncol. © 2018 
by American Society of Clinical Oncology. 



Vyxeos is the first chemotherapy to significantly increase 
overall survival vs 7+3 for patients with high-risk AML

• With a median follow-up of 
20.7 months, Vyxeos significantly 
improved OS vs 7+3

• Kaplan–Meier estimates of OS: 

– 1-year: 41.5% for Vyxeos

vs 27.6% for 7+3

– 2-year: 31.1% for Vyxeos

vs 12.3% for 7+3

CI, confidence interval; HR, hazard ratio;  OS, overall survival
7+3, standard cytarabine and daunorubicinLancet JE, et al. J Clin Oncol 2018;36:2684–92
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Reproduced via the Creative Commons Attribution 4.0 License: 
http://creativecommons.org/licenses/by-nc-nd/4.0/ from Lancet JE, et al. J Clin Oncol. © 2018 by 
American Society of Clinical Oncology. 



Post-hoc analysis suggests that Vyxeos may 
improve transplant outcomes for patients vs 7+3

• Vyxeos arm: 34% of patients 
received transplant 

• 7 + 3 arm: 25% of patients 
received transplant

• An exploratory landmark Kaplan–
Meier estimate of overall survival 
analysis from the time of HSCT 
favoured Vyxeos

Lancet JE, et al. J Clin Oncol 2018;36:2684–92

HR (95% CI) = 0.46 (0.24 to 0.89)

1-sided P=0.009
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LAM secondaire à un traitement (chimiothérapie 
et/ou radiothérapie) 

Vyxeos® : 
AMM européenne obtenue le 23 aout 2018

Vyxeos® est indiqué pour le traitement des patients adultes présentant une leucémie aiguë 
myéloblastique nouvellement diagnostiquée, secondaire à un traitement (LAM-t) ou une 

LAM avec anomalies associées aux myélodysplasies (LAM-MRC). 1

AML-MRC : Acute Myeloid Leukemia - Myelodysplasia-Related Changes / LAM-MRC : LAM avec anomalies associées aux myélodysplasies ; SMD : Syndrome Myélodysplasique ; SMP
: Syndrome Myéloprolifératif

*en l’absence de mutation NPM1 ou mutation biallélique CEBPA.
1. Résumé des caractéristiques du produit Vyxeos® en vigueur. 2. Swerdlow S, Campo E et al. WHO Classification of Tumors of Haematopoietic and Lymphoid Tissues, 2017, Lyon, France: IARC,
4e édition. pp:150-2.

LAM post-SMD ou post-SMD/SMP

LAM de novo avec anomalies cytogénétiques 
associées aux myélodysplasies

LAM avec dysplasie multilignée*

LAM-t 2 LAM-MRC 2

(AML-MRC selon OMS)


