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BACKGROUND

> On June 15, 2020, during the 25th EHA Virtual Congress, Aptitude Health 
convened a group of experts in MDS, AML, and ALL to a small closed-session 
panel

> The goal of the panel was to discuss recent select studies presented at the EHA 
conference on acute leukemia and MDS, and their possible impact on real-world 
clinical practice
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MEET THE EXPERTS . . .
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10 min Emerging Immune Therapies in AML Naval Daver, MD

15 min Discussion All

5 min Key Takeaways Naval Daver, MD; Elias Jabbour, MD

10 min Updates in ALL Josep Maria Ribera, MD, PhD 

20 min Discussion All

5 min Key Takeaways Josep Maria Ribera, MD, PhD; Dieter Hölzer, MD, PhD

5 min Summary and Closing Remarks Dieter Hölzer, MD, PhD



MDS

Presenter: Valeria Santini, MD

Moderator: Elias Jabbour, MD



MDS: SELECTED ABSTRACTS (1/5)
S182: PEVONEDISTAT (PEVO) PLUS AZACITIDINE (AZA) vs AZA IN PATIENTS (pts) with
HIGH-RISK MDS L. Ades, et al

Background

> Phase II randomized study of PEVO (first small-molecule inhibitor of the NEDD8-activating enzyme) plus AZA vs AZA in high-
risk MDS, CMML, low-blast AML (LB-AML)

> Primary endpoint: EFS when study began, then changed to OS per regulatory authority request (EFS is currently a secondary 
endpoint)

Results 

> ORR and CR for high-risk MDS pts

− ORR: 79% (PEVO plus AZA) vs 57% (AZA); CR 52% (PEVO plus AZA) vs 27% (AZA)

> DOR: 34.6 mo (PEVO plus AZA) vs 13.1 mo (AZA)

> EFS, current secondary endpoint: 21 mo (PEVO plus AZA) vs 16.6 mo (AZA); P = .076 

> OS became the primary endpoint during the study, but the study was not powered for OS: 21.8 mo (PEVO plus AZA) vs 19 
mo (AZA) 

− Higher OS benefit shown when classifying by disease: high-risk MDS, 23.9 vs 19.1 mo; LB-AML, 23.6 vs 16 mo 

− No benefit from PEVO plus AZA combination is observed for CMML pts

> AEs and quality of life of PEVO plus AZA did not differ from AZA monotherapy

Key takeaway: ORR and CR values are highly positive, and unusual for high-risk MDS pts; the DOR is very long.
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MDS: SELECTED ABSTRACTS (2/5)
S183: IMETELSTAT IN HEAVILY TRANSFUSED NON-DEL(5Q) LOWER RISK MDS (LR-
MDS) RELAPSED/REFRACTORY (R/R) TO ERYTHROPOIESIS STIMULATING AGENTS 
(ESA) U. Platzbecker, et al

Background

> Phase II/III study of imetelstat (first-in-class oligonucleotide telomerase competitive inhibitor). Phase II 
completed in 38 LR-MDS pts. Follow-up: 2 mo

> Primary endpoint: 8-week red blood cells transfusion independence (TI)

Results 

> 8-week TI: 42%; duration of TI: 88 weeks; 1-year TI: 29% 

> Hematologic improvement-erythroid achieved by 68% of pts; duration: 92.7 weeks

> AEs grade 3/4: reversible myelosuppression, ~60% of pts; ALT/AST increase: 5%–8%

> 10/11 pts with SF3B1 mutation experienced a significant reduction in variant allele frequency (VAF)

Key takeaways: The results are very encouraging. Imetelstat induced a significant reduction in VAF, suggesting 
possible disease-modifying activity of this agent.
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MDS: SELECTED ABSTRACTS (3/5)
S185: ANTI-TIM-3 ANTIBODY MBG453 IN COMBINATION WITH HYPOMETHYLATING 
AGENTS (HMAs) IN PTS WITH HIGH-RISK MDS U. Borate, et al

Background

> Phase Ib dose-escalation study to evaluate MBG453 (high-affinity humanized IgG monoclonal antibody 
against TIM3) combined with decitabine (DEC) or AZA in pts with high-risk MDS or AML 

> Primary objectives: safety/tolerability; secondary objectives included pharmacokinetics and preliminary efficacy 

Results 

> MBG453 plus DEC: 69 pts; MBG453 plus AZA: 37 pts

> Escalating doses of MBG453: 240 or 400 mg Q2W (D8, D22) or 800 mg Q4W (D8); MTD was not reached for 
either combination

> Durable responses

Safety

> No treatment-related deaths; treatment-related AEs similar to DEC/AZA alone, immune AEs of grade 1/ 2: 
<8%, grade 3: <2%

Key takeaways: Interesting and promising results with MBG453 – well tolerated and able to induce favorable and 
durable responses. MBG453 significantly increased the efficacy of HMAs, although further studies on its 
mechanism of action are needed. 
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MDS: SELECTED ABSTRACTS (4/5)
S187: ANTI-CD47 ANTIBODY MAGROLIMAB COMBINED WITH AZACITIDINE IN MDS 
PATIENTS S. David, et al

Background

> Phase Ib study to determine the safety and efficacy of magrolimab (IgG monoclonal antibody against CD47, a “do not eat me” 
antigen) plus AZA in untreated higher-risk MDS patients

> Primary endpoints: safety and efficacy. Secondary objectives: PK, PD, immunogenicity of magrolimab, DOR, PFS, OS

Results 

> CD47 receptor occupancy in peripheral blood and bone marrow cells similar for 1–30 mg/kg Q1W and Q2W; Q2W was chosen for 
patient convenience. MTD not reached

> 39 MDS pts: 64% with poor cytogenetics, 31% with therapy-related MDS, 13% with TP53 mutation 

> Only 33 MDS pts evaluable: ORR 91%, CR 42%; cytogenetic response: 35%. At 6 mo: CR 57% 

> Blast number decreased and neutrophil number increased in all pts

> Median time to initial response: 1.9 mo. Median DOR: not reached (median follow-up 5.8 mo [range: 2–15 mo]); 91% of responding 
patients had continued response at 6 mo  

> Median OS not yet reached; estimated at 6 mo: 100%

Safety: autoimmune AEs not detected; cytopenia was not higher when compared with AZA alone 

Key highlights: Interesting results with treatment response also achieved in pts with TP53 mutation, although the number of 
MDS pts is limited and the study follow-up is too short to detect any OS benefits.
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MDS: SELECTED ABSTRACTS (5/5)
S188: VENETOCLAX PLUS AZA FOR THE TREATMENT OF R/R MDS PATIENTS 
A.M. Zeidan, et al

Background

> Phase I study evaluating the safety and efficacy of VEN in combination with AZA in R/R MDS pts

> Primary endpoints: safety, MTD, recommended phase II dose, PK. Secondary endpoints: ORR, PFS, time to 
response, DOR, OS, hematologic improvement

Results 

> Escalating oral doses of VEN: 100, 200, or 400 mg daily for 14 days Q28D cycle. Twenty pts received 400-mg 
VEN dose

> ORR: 41%; at 6 cycles: 83% 

> Median OS: 12.6 mo

− OS at 6 mo: 84%

− OS at 12 mo: 66%

Safety: 15/44 pts died from nontreatment-related causes;

7/44 had HSCT; neutropenia grade ≥3: 68%

Key highlights: New treatment combination with very positive response and OS in heavily pretreated MDS pts 
that could become an “add-on” treatment for these pts
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MDS: DISCUSSION (1/3)

Treatment combinations with HMAs for high-risk MDS pts

Combination therapies of HMA with inhibitors and/or antibodies to treat newly diagnosed and/or R/R MDS pts

> HMA plus VEN is seen as very promising for R/R and also for newly diagnosed MDS pts

− The OS of 12 mo in pts treated with this combination is double the OS observed in pts treated with different therapies

− Pts with IDH1/2 mutations have good responses

− However, this combination is not beneficial for pts with TP53 mutations

> HMA plus PEVO and HMA plus MBG453 combinations did not show differences in response among pts with or 
without mutations

> HMA plus magrolimab combination had a positive effect on pts with TP53 mutation, a difficult-to-treat 
population

Double- or triple-combination therapies?

> HMA plus magrolimab and HMA plus MBG453 may represent the optimal combination therapy for newly 
diagnosed MDS pts, although the preliminary positive data on these treatments must be confirmed by 
additional studies 

> The double combination of HMA plus VEN can be used for pts without TP53 mutation, but frail and elderly pts 
may not tolerate the dose of 400 mg VEN used in the study, due to its myelosuppressive effects; it will be 
important to discern whether a lower dose of VEN has the same efficacy 
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MDS: DISCUSSION (2/3)

Double- or triple-combination therapies? (cont)

> Triple combinations of HMA plus magrolimab plus MBG453 may be used in the future to provide a more 
effective frontline treatment for high-risk MDS pts

> It was noted that PEVO could be easily combined with MBG453 and HMA for another possible triple 
combination

Treatment sequence for high-risk MDS pts

The experts discussed how they would sequence treatment in their MDS pts if they could use all the presented 
therapies.

Wildtype MDS pts

> HMA plus VEN would be used by many experts in first-line treatment of wildtype MDS pts. However, it was 
highlighted that although VEN plus AZA is an established treatment in AML pts and healthcare providers have 
good experiences with it, in MDS the myelosuppression induced by VEN is not easily managed, and this can 
be a challenge when using this treatment

> MBG453 and magrolimab have a better safety profile and could be used instead of VEN, although the 
durability of response is still under question, as the follow-up time of the studies is still short. Alternatively, 
these agents can be administered after VEN treatment
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MDS: DISCUSSION (3/3)

Treatment sequence for high-risk MDS pts (cont)

TP53-mutant MDS pts

> AZA plus magrolimab or AZA plus APR-246 were indicated as possible treatments for TP53-mutant pts by some 
experts, who would also consider a possible triple combination, depending on pt response

− One expert commented that this could be a possible strategy. However, more consolidated data are needed before deciding 
which of these agents can be used in combination with HMA

> Checkpoint inhibitors are considered a very good treatment for first-line use and for high-risk MDS pts achieving a 
less-favorable disease status. They could possibly be used in all pts, not only TP53-mutant, and also in double or 
triple combinations, depending on trial results with longer follow-up

> Magrolimab was shown to be effective in TP53-mutant AML pts, and according to some experts it can be a good 
treatment option for high-risk MDS pts

In conclusion, there was general consensus in perceiving the present time as very interesting in the MDS arena, 
with different new treatments appearing safe and quite promising, also for TP53-mutant pts, who generally have 
poor prognosis

Low-risk MDS pts

> Imetelstat has shown broader effects in all subtypes of MDS pts, and this is very promising. The only disadvantage of 
this treatment is that it must be administered intravenously; therefore, low-risk MDS pts must be hospitalized once a 
month for treatment. In addition, the drug is mildly myelosuppressive, and should not be used in pts with 
thrombocytopenia
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Elderly/Unfit AML Patients

Presenter: Gert Ossenkoppele, MD, PhD 

Moderator: Elias Jabbour, MD



ELDERLY/UNFIT AML PATIENTS: SELECTED ABSTRACTS (1/6)
EP556: FIVE-YEAR FINAL RESULTS OF A PHASE III STUDY OF CPX-351 vs 7+3 IN 
OLDER ADULTS NEWLY DIAGNOSED AML PTS J.E. Lancet, et al

Background

> Final 5-year follow-up analysis of the pivotal phase III study of CPX-351 (liposomal cytarabine-daunorubicin) vs conventional 7+3 
regimen of cytarabine-daunorubicin in 60–75 yr old pts with newly diagnosed high-risk/secondary AML pts. Median follow-up: 60.65
mo

Results 

> Median OS: 9.33 (CPX-351) vs 5.95 (7+3) mo

> Hematopoietic cell transplant (HCT) received by 35% (after CPX-351) vs 25% (after 7+3) pts

> Median OS from date of HCT: not reached for CPX-351 vs 10.25 months for 7+3 

Key takeaway: CPX-351 contributed to long-term remission and survival in older, newly diagnosed AML pts, and will likely have 
reasonable use in the future.
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ELDERLY/UNFIT AML PATIENTS: SELECTED ABSTRACTS (2/6)
S141: 10-DAY DECITABINE AND VENETOCLAX (DEC10-VEN) vs INTENSIVE 
CHEMOTHERAPY (IC) IN AML A. Maiti, et al

Background

> Propensity score matched analysis stratified by risk of treatment-related mortality to compare outcomes of older pts with 
AML receiving DEC10-VEN vs IC, overall and after stratification by “fitness” for IC using a validated treatment-related 
mortality risk model

Results 

Key takeaway: DEC10-VEN potentially improved outcomes compared with IC in newly diagnosed older pts with AML at low as 
well as high risk of early mortality. The results are considered very impactful, even if they do not derive from a randomized study.
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ELDERLY/UNFIT AML PATIENTS: SELECTED ABSTRACTS (3/6)
S142: COMPARATIVE RESULTS OF AZACITIDINE AND DECITABINE FROM A LARGE 
PROSPECTIVE PHASE 3 STUDY IN TREATMENT NAÏVE ACUTE MYELOID LEUKEMIA 
(TN-AML) NOT ELIGIBLE FOR IC A.M. Zeidan, et al

Background

> Comparative data of AZA and decitabine in AML pts not eligible for IC, extracted from the control arm of the ASTRAL-1 study 

Results 

Key takeaway: No differences were observed in CR, composite CR (CR + CR with incomplete hematologic recovery [CRi]), or 
survival in the overall group or any of the major clinical and genetic subgroups. A higher number of serious adverse events 
(SAEs) leading to death were observed in pts treated with AZA.
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ELDERLY/UNFIT AML PATIENTS: SELECTED ABSTRACTS (4/6)
S137: RESULTS FROM LI-1 TRIAL: LOW-DOSE ARA-C (LDAC) + QUIZARTINIB vs LDAC 
IN OLDER PATIENTS WITH AML M. Dennis, et al

Background

> The study aims to assess the efficacy of LDAC plus quizartinib (AC220) vs LDAC alone in pts ≥60 yr unsuitable for IC, in a 
“pick a winner” design that allows several treatments to be assessed simultaneously in a randomized fashion

Results 

> Frail elderly AML pts (total population): no significant OS difference between the 2 arms

> Frail elderly AML pts with FLT3-ITD mutation 

− Response benefits from quizartinib: CR/CRi – LDAC plus quizartinib, 38%; LDAC, 0% (P = .05)  

− OS significantly improved at 2 years for LDAC plus quizartinib

Key takeaway: Despite the small population, the results in FLT3-ITD+ pts are considered very interesting.
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ELDERLY/UNFIT AML PATIENTS: SELECTED ABSTRACTS (5/6)
S136: VIALE-C STUDY 6-MONTH UPDATE: VEN + LDAC IN PREVIOUSLY UNTREATED 
OLDER AML PTS A.H. Wei, et al

Background

> Phase III trial to compare the safety and efficacy of VEN or placebo (PBO) plus LDAC

> Primary endpoint: OS; not reached at 12-mo follow-up. Secondary endpoints: CR, CRh, and CRi; rate of transfusion 
independence; EFS; MRD

Results 

> With 6 months of additional follow-up, VEN plus LDAC reduced the risk of death by 30% 

Key takeaway: Clinically meaningful improvement in OS for VEN plus LDAC with a favorable benefit-risk profile. Tumor lysis 
syndrome (TLS) remains a risk, and pts require appropriate monitoring and prophylaxis.
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ELDERLY/UNFIT AML PATIENTS: SELECTED ABSTRACTS (6/6)
LB2601: VIALE-A STUDY: VEN + AZA VS PLACEBO + AZA vs PLACEBO + AZA IN 
TREATMENT-NAIVE AML PTS INELIGIBLE FOR IC C. DiNardo, et al

Background

> Phase III trial to evaluate efficacy of AZA plus VEN vs AZA plus PBO in treatment-naive AML pts ineligible for IC

> Primary endpoint: OS; secondary endpoints: CR plus CRi rate; CR plus CRh rate; CR plus CRi and CR plus CRh rates by 
initiation of cycle 2; CR rate; TI; CR plus CRi rates and OS in molecular subgroups; EFS

Results 

Key takeaways 
• VEN plus AZA significantly extended survival OS: 14.7 mo (AZA plus VEN) vs 9.6 mo (AZA plus PBO) 
• Pts treated with VEN plus AZA had significantly higher remission rates and TI
• AEs with VEN plus AZA were similar to previously reported experiences
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ELDERLY/UNFIT AML PATIENTS: DISCUSSION (1/2)

VIALE-A data and treatment of unfit pts with FLT3 mutations

> There was general consensus among the experts of the VIALE-A results as very positive and representing 
possible practice changes. In particular, the response of AML pts who are FLT3+ are considered very 
interesting, and the experts will likely use this combination treatment for their pts in the future

> The experts discussed their current treatment approach for unfit FLT3+ AML pts 

− In Europe, the use of VEN combination is not yet approved, and FLT3 inhibitors can only be used for R/R AML pts, not in 
frontline. Use of FLT3 inhibitors in frontline is possible only as “compassionate use”

− In US, the triple combination of VEN plus HMA plus FLT3 inhibitors is currently used for these pts by different experts

− Treatment with FLT3 inhibitors (eg, gilteritinib) at disease progression after first-line treatment with VEN plus HMA is a 
strategy deployed by experts in US

− HMA plus FLT3 inhibitors is another combination treatment used by US experts

− Chemotherapy can still play a role for older AML pts who are fit enough, and CPX-351 in combination with VEN plus 
FLT3 inhibitor is used by some experts in the US

VIALE-A and VIALE-C data and treatment of fit pts

> The experts were asked how they would treat their fit pts eligible for IC – would they still use chemotherapy, or 
would they prefer VEN plus HMA?

− One EU expert noted that the current approach in their hospital is to use IC to achieve CR, and then proceed with stem 
cell transplant. However, because of the promising data from the VIALE-A and VIALE-C studies, it is very likely that in 
the future the same pts will be treated with VEN plus HMA to achieve disease remission, followed by allogeneic 
transplant when possible
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ELDERLY/UNFIT AML PATIENTS: DISCUSSION (2/2)

VIALE-A and VIALE-C data and treatment of fit pts (cont)

> Another expert from the US considered as very positive the long-term follow-up data of CPX-351. The VEN 
plus HMA response at the current follow-up time of 2 years is very good, but it is not known whether this will 
match the results of CPX-351

> A second expert from EU prefers the use of VEN plus HMA for pts over 65 yr. However, as VEN is not 
approved for AML pts in EU, they must request its use case by case. Moreover, the use of VEN is very 
convenient during the COVID-19 pandemic, as it is an oral therapy

Treatment in pts with active infections

> The experts discussed their treatment choices for pts who present with an active infection 

− One expert from EU prefers to wait until the infection resolves before proceeding with VEN treatment, due to its 
myelosuppressive effects. During the COVID-19 pandemic in their country there was a delay of VEN administration in 
pts with active infection, but the delay did not impair therapy effects

− One expert from US agreed on the necessity to delay treatment in pts with active infection; either they are fit or unfit pts.
Chemotherapy or VEN plus HMA treatment should be started when the infection is cured. For this expert, pts who are 
≥65 yr can be treated with either chemotherapy or VEN plus HMA for induction treatment. For pts who are over 75 yr, 
the expert would not use chemotherapy, preferring VEN plus HMA
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IDH- and FLT3-Mutant AML 
Patients 

Presenter: Jorge Sierra, MD, PhD 

Moderator: Elias Jabbour, MD



IDH- AND FLT3-MUTANT AML PATIENTS: SELECTED ABSTRACTS (1/4)
S139: ENASIDENIB +AZA IN IDH2 MUT NEWLY DIAGNOSED AML PATIENTS 
C. DiNardo, et al

Background

> Open-label, randomized, multicenter phase II trial comparing enasidenib (ENA), a small-molecule inhibitor of mutant IDH2, in combination with 
AZA vs AZA monotherapy 

> Primary endpoint: ORR (proportion of pts achieving CR), CRi/CRp, partial remission (PR), or morphologic leukemia-free state (MLFS; IWG 
2003 criteria). Other endpoints: DOR, OS, EFS, and changes in 2-HG levels and mutant IDH2-VAF

Results 

Safety: TEAEs with ENA plus AZA vs AZA only – thrombocytopenia (62% vs 44%), nausea (69% vs 38%), anemia (53% vs 44%), vomiting (49% 
vs 47%). Treatment-related grade 3/4 infection: ENA plus AZA – 18%; AZA only – 31%

Key takeaway: EFS improved in pts treated with ENA plus AZA; this regimen may represent a new standard of therapy for pts ineligible for IC, 

given the improved EFS and CR.
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IDH- AND FLT3-MUTANT AML PATIENTS: SELECTED ABSTRACTS (2/4)
S140: POSTTRANSPLANT MAINTENANCE THERAPY IN AML PATIENTS WITH FLT3-
MUT J.D. Griffin, et al

Background

> Retrospective chart review study to examine real-world post-HSCT maintenance therapy in adult AML pts with FLT3 
mutation and its impact on clinical outcomes and healthcare resource utilization. Pts were grouped into 3 cohorts on the 
basis of post-HSCT therapy received: none, a FLT3 inhibitor, or other

Results 

> There is considerable heterogeneity in post-HSCT maintenance therapy in patients with FLT3+ AML

Key takeaway: The authors concluded that post-HSCT maintenance therapy, including FLT3-targeted post-HSCT maintenance 
therapy, may reduce the risk of clinical events without substantial increases in healthcare resource utilization.
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IDH- AND FLT3-MUTANT AML PATIENTS: SELECTED ABSTRACTS (3/4)
S147: EMERGING MUTATIONS AT RELAPSE IN R/R AML FLT3-MUT PATIENTS WHO 
RECEIVED GILTERITINIB THERAPY IN THE PHASE 3 ADMIRAL TRIAL C.C. Smith, et al

Background

> NGS analysis of blood or bone marrow samples of pts who relapsed on gilteritinib therapy in the ADMIRAL trial, to evaluate 
emerging mutations

Results 

> 40/75 samples from R/R pts available for analysis 

− 27/40 pts (67.5%) had new mutations: Ras/MAPK pathway genes (n = 18), FLT3 (n = 6), WT1 (n = 3), IDH1 (n = 1), GATA2 (n = 1) 

− 13 pts (32.5%) had no new mutations

> Ras/MAPK pathway gene mutations and FLT3-F691L gatekeeper mutations: most common mutational events in R/R FLT3+ 
pts

Key takeaway: The presence of a Ras/MAPK pathway gene mutation at baseline did not preclude benefit from gilteritinib 
therapy.
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IDH- AND FLT3-MUTANT AML PATIENTS: SELECTED ABSTRACTS (4/4)
S148: MOLECULAR LANDSCAPE AND PROGNOSTIC IMPACT OF FLT3-ITD SITE IN 
AML: RESULTS FROM THE RATIFY STUDY (ALLIANCE 10603) F.G. Rücker, et al

Background

> NGS analysis performed on FLT3-ITD+ pts enrolled in the RATIFY trial to investigate the relationship between internal 
tandem duplication (ITD) insertion site and pt outcome

Results 

> 908 ITDs identified with NGS: 242 (53.5%) pts exhibited ≥2 ITD clones; 488 ITDs (53.7%) were located within the 
juxtamembrane domain, 155 (17.1%) within the hinge region of juxtamembrane domain, 250 (27.5%) within the beta1-sheet, 
and 15 (1.7%) 3´ of beta1-sheet

> CR achieved in 266/452 (59%) pts. Number of ITDs and WBC counts predicted lower CR rate, while NPM1 mutation was 
favorable for CR achievement 

> OS, EFS, and cumulative incidence of relapse  

− Unfavorable variables: FLT3-ITD insertion site in beta1-sheet sole (compared with juxtamembrane domain sole, and 
compared with juxtamembrane domain/beta1-sheet), and WBC 

− Favorable variables: midostaurin and HSCT (midostaurin was significant only for pts with FLT3-ITD insertion site in 
juxtamembrane domain sole)

Key takeaway: FLT3-ITD insertion site may become a prognostic factor in the future.
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IDH- AND FLT3-MUTANT AML PATIENTS: DISCUSSION (1/2)

Treatment of AML pts with IDH1/2 mutations

> The experts discussed what their treatment choice would be for pts with IDH mutation, assuming that all the 
presented treatments were available in their clinic. The majority would prefer VEN plus HMA when pts can 
tolerate VEN

− One expert from the US commented that results from the VIALE-A study show very good response by IDH+ pts. They
therefore would use HMA plus VEN to treat these pts. However, if pts were not able to tolerate VEN, they would use IDH 
inhibitors plus HMA or IDH inhibitor monotherapy

− Another expert from EU noted there were no OS benefits for pts treated with HMA plus IDH inhibitors; hence, they too 
would prefer to use VEN plus HMA, although the myelosuppression induced by VEN must be well managed in pts

− A second expert from EU added that neither ENA nor VEN induce robust CR, and most likely the majority of IDH+ pts 
would relapse after treatment. Currently, this expert is using VEN followed by IDH inhibitors after relapse. In the future, 
the combination of these 2 drugs may be used

− The future use of a possible triple-combination therapy with VEN plus HMA plus IDH inhibitors was suggested by 
another expert from the US

Maintenance therapy in AML

> The experts were asked if they routinely use maintenance therapy for AML pts, and which type of treatment 
they use

− The majority of the experts are using FLT3 inhibitors as maintenance therapy for FLT3+ pts. HMA is also used for 
maintenance, although some experts prefer not to use it due to its IV administration, and are currently awaiting the 
approval of CC-486, the oral formulation of azacitidine
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IDH- AND FLT3-MUTANT AML PATIENTS: DISCUSSION (2/2)

Maintenance therapy in AML (cont)

> Some of the experts provided the following information

− One expert from the US is using FLT3 inhibitors for FLT3+ pts. They prefer not to use HMA, as this must be 
administered IV. When the oral formulation of HMA is approved and available (ie, CC-486, oral formulation of 
azacitidine), the expert may try to use it in maintenance

− This approach was confirmed by another expert from the US. In addition to using FLT3 inhibitors for FLT3+ pts, this 
expert will use HMA administered IV for non-FLT3+ pts

− An expert from EU is also using FLT3 inhibitors for maintenance therapy of FLT3+ pts. In addition, together with 
colleagues, they have published data on the use of subcutaneous AZA as maintenance therapy in elderly pts

− The use of AZA oral formulation would be the preferred maintenance therapy for another EU expert; although its benefits 
were shown in pts ineligible for transplant, the expert believes that it would be beneficial for all pts

Use of NGS for detection of patient mutations

> NGS analysis has revealed different emerging mutations in R/R AML FLT3+ pts

− It was noted that NGS techniques can still miss a few of the large ITDs, and therefore it needs to be combined with PCR. 
Although the analysis performed by Rücker and colleagues is impressive, it is not yet clear how to extrapolate these 
data for clinical practice and what the role of midostaurin will be in pts with the described genetic mutations

− Very likely, similar analysis will be performed in pts treated with other FLT3 inhibitors such as gilteritinib

− As the emergence of mutations in the Ras/MAPK pathway is striking, clinical trials investigating the efficacy of MAPK 
inhibitors in combination with FLT3 inhibitors should be performed
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Emerging Immune Therapies 
in AML 

Presenter: Naval Daver, MD

Moderator: Elias Jabbour, MD



EMERGING IMMUNE THERAPIES IN AML: SELECTED ABSTRACTS (1/5)
S143: IVOSIDENIB WITH VENETOCLAX +/- AZACITIDINE IN IDH1-MUTATED 
HEMATOLOGIC MALIGNANCIES C. DiNardo, et al

Background

> Phase Ib/II open-label nonrandomized study to assess the safety and efficacy of the mutant IDH1-targeted therapeutic 
ivosidenib plus VEN with or without AZA in IDH+ pts

Results 

> Composite CR: reached by 80% of pts, including 63% of R/R AML pts

> MRD negativity: 50% of CR/CRh/CRi pts who presented excellent duration of ongoing response 

> Safety profile

Key takeaway: Limited number of pts, but the preliminary results are encouraging. Additional data are required to make final 
conclusions on the benefits of this therapy.
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EMERGING IMMUNE THERAPIES IN AML: SELECTED ABSTRACTS (2/5)
S144: ANTI-CD47 ANTIBODY MAGROLIMAB COMBINED WITH AZACITIDINE IN AML 
PATIENTS N. Daver, et al

Background

> Phase Ib study to determine the safety and efficacy of the first-in-class anti-CD47 antibody magrolimab plus AZA in 
untreated AML patients unfit for intensive chemotherapy

> Primary endpoints: safety of magrolimab alone or combined with AZA; efficacy of magrolimab plus AZA. Secondary 
endpoints: PK, PD, and immunogenicity of 5F9; DOR, PFS, OS

Results 

> No MTD was reached 

> Magrolimab does not induce significant neutropenia or thrombocytopenia, and no significant autoimmune AEs were 
observed 

> Magrolimab plus AZA induced neutrophil and platelet improvement in pts 

> 75% CR/CRi rate observed in TP53+ AML
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Key takeaway: Magrolimab combined with AZA is effective in untreated 

AML pts unfit for intensive chemotherapy including those who are TP53+. 



EMERGING IMMUNE THERAPIES IN AML: SELECTED ABSTRACTS (3/5)
S149: FIRST-IN-HUMAN CLL1-CD33 COMPOUND CAR (CCAR) T CELL THERAPY IN R/R 
AML F. Liuet, et al

Background

> Phase I clinical trial to evaluate toxicity and efficacy of CLL1-CD33 cCAR in R/R AML and explore the probability of reducing 
the intensity of HSCT conditioning after cCAR therapy

− Methods: CLL1-CD33 cCAR bearing 2 complete CAR constructs connected by a cleavable linker P2A. CAR T cells dose escalation at 1～
3 × 106/kg with a single or split dose
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Key takeaway: CLL1-CD33 cCAR is a novel therapy with high efficacy and may provide a platform of reduced-intensity 

conditioning or nonmyeloablative conditioning HSCT for treating AML and other myeloid malignancies.

Results: 4 weeks post–CAR T-cell infusion

> 7 of 9 pts: MRD– (measured by flow cytometry)

− 6 pts moved to subsequent HSCT (1 withdrew from the study)

− 5 pts successfully engrafted with a persistent full chimerism

> 2 of 9: no response; 1 was CD33+/CLL1– → importance of 
CLL1 target in the CAR T treatment

Safety: manageable toxicity



EMERGING IMMUNE THERAPIES IN AML: SELECTED ABSTRACTS (4/5)
EP582: UPDATE ON PRELIMINARY RESULTS OF AMG 330 IN R/R AML PATIENTS 
F. Ravandi, et al

Background

> Phase I dose-escalation study to evaluate safety, tolerability, PK, PD, and efficacy of the bispecific T-cell engager AMG 330, which engages 
both CD33 and CD3, in R/R AML and estimated MTD

> Methods: dose-step concept; intermediate AMG 330 dose levels administered at 1- to 5-day intervals prior to the target dose

− Tested dose steps: 10 µg (first step), 60 µg and 240 µg (second step), 600 µg (third step)

− Optimized dose steps allow higher target dose levels with manageable safety profile

Results
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Key takeaway: AMG 330 was safe and tolerable in R/R AML pts, and the optimized schedule of administration using dose steps 

allowed higher target dose levels with improved drug exposure. Cytokine release syndrome (CRS) was the most expected 

toxicity and was associated with higher levels of cytokines released in response to AMG 330 treatment. Higher CRS grades were

observed in patients with higher baseline leukemic burden.

TF, treatment failure; MLFS, morphologic leukemia free state.

8 pts responded

> CR/CRi: 7pts

> MLFS: 1 pt



EMERGING IMMUNE THERAPIES IN AML: SELECTED ABSTRACTS (5/5)
S181: APR-246 COMBINED WITH AZACITIDINE IN TP53 MUTATED MDS AND AML 
PATIENTS T. Cluzeau, et al

Background

> Phase II study of AZA plus APR-246 in TP53+ MDS and AML

> Primary endpoint: response assessed by IWG 2006 for MDS and ELN criteria for AML

Results

> Total of 52 pts; 34 had MDS

Safety: favorable, with some neurologic events, mainly reversible and manageable
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Key takeaway: Limited number of pts participated in the study. The benefit of APR-246 appears more clear for MDS pts than 

AML pts, and those who were able to receive at least 3 cycles of treatment had the best outcomes.



EMERGING IMMUNE THERAPIES IN AML: DISCUSSION (1/4)

Treatment of AML patients with TP53 mutation 

> In light of the presented data and emerging therapies, the experts discussed the best treatment approach for 
AML pts with TP53 mutation 

− Currently, the majority of the experts are using DEC10 plus VEN, but this treatment does not provide long responses, 
and pts must be sent to transplant. Among the presented emerging therapies, the majority of the experts would prefer 
using magrolimab plus HMA. Other possible triple combinations (eg, VEN plus HMA plus magrolimab; APR-246 plus 
HMA plus VEN) or other treatments (eg, MBG453) were also suggested 

> Some of the experts provided the following information

− When comparing the response achieved by pts treated with VEN plus HMA vs magrolimab plus HMA, the latest 
treatment resulted in a higher percentage of response. Therefore, one expert from the US would prefer to use 
magrolimab plus HMA for these pts, although the data on this combination therapy are still preliminary. The results from 
the APR-246 plus HMA study are not extremely favorable, but there is an ongoing study investigating the benefits of 
APR-246 plus HMA plus VEN combination therapy that may reveal higher benefits for TP53+ pts, and the expert would 
like to enroll their pts in this triple-combination study. Another possible therapy they would choose for these pts would be 
VEN plus HMA plus magrolimab 

− Another expert from the US is using DEC10 plus VEN, as VEN is the only approved treatment at present. However, the 
DOR after this treatment is not very long, and they send their pts to transplant when possible. If all the presented 
compounds were available, they would prefer using magrolimab plus HMA, although data of this treatment come from a 
small number of pts. Regarding the use of APR-246, the expert is not in favor of the approach used in the study of 
treating only pts with 30% blasts; therefore, they would not choose APR-246 for TP53+ pts
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EMERGING IMMUNE THERAPIES IN AML: DISCUSSION (2/4)

Treatment of AML patients with TP53 mutation (cont) 

> Most of the experts prefer to reach CR before sending pts to transplant. The need for posttransplant 
interventions in these pts in order to increase their survival was noted

− One expert from EU is using DEC10+VEN for TP53+ pts to reach CR. However, only around 20% of the treated pts 
achieve a CR

− A  similar treatment option is used by 2 other experts from EU: pts are treated with HMA or IC followed by VEN, and then 
sent to transplant

> The possible use of MBG453 to treat these pts was suggested by another EU expert. Although the data from 
the study investigating the efficacy of this agent are still preliminary, they showed that pts with unfavorable 
cytogenetics responded very well to MBG453 

Treatment with bispecific T-cell engagers 

CRS

> Preliminary results of AMG 330 treatment in AML pts showed that higher CRS grades were observed in 
patients with higher baseline leukemic burden. The experts questioned the possible correlation between CRS 
and treatment response 

− The presented data are preliminary and refer to only 7 pts achieving CR/CRi; however, there is very likely a correlation 
between CRS and AMG 330 efficacy. The experts would be skeptical about the efficacy of AMG 330 or other bispecific 
antibodies if pts do not develop CRS

− Tocilizumab should be used to limit CRS in pts treated with bispecific T-cell engagers
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EMERGING IMMUNE THERAPIES IN AML: DISCUSSION (3/4)

Treatment with bispecific T-cell engagers (cont)

MRD

> It was noted that AMG 330 will likely have significant benefits for pts who are MRD+, and in maintenance 
therapy for pts who are still MRD+ after induction. However, one expert commented that pts with explosive 
leukemia are unlikely to respond to AMG 330

> One expert suggested to start a clinical trial investigating the role of AMG 330 in MRD+ AML pts.  At present, 
pts who are still MRD+ when sent to transplant most likely relapse, and there are no therapies able to eliminate 
the MRD in these pts

Patient population

> It was highlighted that the population of pts treated with bispecific T-cell engagers in the clinical trials is very 
diverse, making it difficult for the experts to determine a final answer on the efficacy of this treatment

Trial results

> Although it was recognized that the pt population enrolled in the study is very difficult to treat and it is hard to 
achieve a response in these pts, some experts expected better results from the treatment
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EMERGING IMMUNE THERAPIES IN AML: DISCUSSION (4/4)

Use of CAR T treatment in AML

> The experts discussed the current and future use of CAR T therapy for AML pts

− General opinion is that a possible treatment with CAR T followed by transplant would be very expensive

− Dual CAR T is seen as a better approach for AML pts

> The experts provided the following information

− Preliminary data on CLL1-CD33 compound CAR T-cell therapy in R/R AML are considered promising by an expert from 
the US. CLL1 seems to be a good target for AML pts, and they are looking forward to additional data with longer follow-
up

− Another expert from the US noted that the study data refer to pts treated by CAR T and then receiving transplant. 
Although the results were positive, it seems to be a very expensive approach

• One expert from EU agreed that a similar treatment is very expensive. Moreover, as pts received transplant after CAR T treatment, it 
cannot be ruled out that they would have been cured only by an allogeneic transplant

− It was highlighted that a better approach to developing CAR T for AML pts would be dual CAR T. For this, it is crucial to 
select the right target: CLL1 combined with CD33 is not seen as a good option by an expert from the EU, as CD33 will 
also target the normal hematopoietic cells. One possible combination suggested by this expert is CLL1 plus TIM3

− According to another EU expert, the data on CLL1-CD33 CAR T are disappointing, as there are other CAR T therapies 
that have shown better results
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Updates in ALL

Presenter: Josep Maria Ribera, MD, PhD

Moderator: Dieter Hölzer, MD, PhD



UPDATES IN ALL: SELECTED ABSTRACTS (1/6)
S116: VENETOCLAX AND NAVITOCLAX IN R/R ALL AND LYMPHOBLASTIC LYMPHOMA 
E. Jabbour, et al

Background

> Phase I study to investigate the safety and efficacy of VEN plus navitoclax (NAV), a BCL-2/BCL-XL/BCL-W inhibitor, and 
chemotherapy in pediatric and adult pts with R/R B-ALL and T-ALL

Results 

> Best VEN plus NAV combination: 400 mg/50 mg for pts ≥45 kg, 400/25 mg for pts <45 kg 

> Grade 3–4 AE: febrile neutropenia (39%), neutropenia (26%), hypokalemia (24%)

> Grade 3–4 treatment-emergent AE: vomiting (n = 3), increased ALT (n = 2), sepsis (n = 2)

> CR/CRi/CRp: 25 pts (54%); no differences among adults or children, nor among pts who received a different number and 

different type of prior therapies

> Undetectable MRD: 15 (33%)

> Median OS: 9.7 mo (B-ALL), 6.6 mo (T-ALL); no differences in children vs adults
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Key takeaway: Treatment with VEN plus NAV with chemotherapy is effective and well tolerated in heavily pretreated 

(including blinatumomab, inotuzumab, HSCT, and CAR T) R/R B-ALL and T-ALL pts. 



UPDATES IN ALL: SELECTED ABSTRACTS (2/6)
S117: IMPROVED OUTCOME FOR PATIENTS WITH ALL AND ABL-CLASS FUSION 
FOLLOWING TKI. PRELIMINARY DATA FROM UKALL 2011 A. Moorman, et al

Background

> Phase III trial to assess the frequency of ABL class fusions among pts responding slowly to induction therapy and to 
assess the efficacy of TKI in these pts

Results 

> 191 slow responders: ABL class fusion in 21/126 tested pts. BCP-ALL: 16/122 (13%), T-ALL: 5/47 (11%)

> Median age: 9 yr (1–23), M/F: 15/6, median WBC count: 35 × 109/L, mean end-induction MRD: 33% (1%–100%)

> Most frequent fusions EBF1-PDGFRB (n = 10) and PDGFRB-CSF1R (n = 5)

> 13 pts identified prospectively and received imatinib (300–400 mg) after CR, with good tolerability

> 8 pts identified retrospectively and received standard postinduction CHT
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Key takeaway: Imatinib treatment of pediatric and adolescent ALL pts who are slow responders (eg, with ABL class fusions) 

greatly improved their outcomes. None of the treated pts relapsed, vs ~50% of the pts treated with standard chemotherapy.



UPDATES IN ALL: SELECTED ABSTRACTS (3/6)
S118: TISAGENLECLEUCEL FOR PEDIATRIC/YOUNG ADULT  PTS WITH R/R B-CELL ALL WITH 
PREVIOUS EXPOSURE TO BLINATUMOMAB OR INOTUZUMAB AS BRIDGING THERAPY A. Baruchel, et al

Background

> Phase II single-arm study to determine the efficacy and safety of tisagenlecleucel in R/R ALL pediatric/young adults pts. 
This abstract reported clinical outcomes and cellular kinetics of pts previously exposed to blinatumomab (BLINA) or 
inotuzumab (InO) 

Results 

> Eligibility: age ≤21 yr, ≥2 relapses, refractory or relapsed post-alloHSCT

> 73 pts enrolled, 67 treated; median age 10 yr (2–33); prior alloHSCT 61%, prior BLINA n = 15, prior InO n = 9 
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Key takeaway: Previous exposure to BLINA or InO as bridging therapy before treatment with tisagenlecleucel did not result in 

higher OS when compared with pts not exposed to these agents, and a trend for suboptimal outcomes was observed.



UPDATES IN ALL: SELECTED ABSTRACTS (4/6)
EP392: TUMOR BURDEN AND OUTCOME AFTER BLINATUMOMAB IN ADULTS WITH B-ALL
A. Cabannes-Hamy, et al

Background

> Retrospective study to assess the impact of pre-BLINA tumor burden on patient outcomes

Results 

> 73 ALL pts treated with BLINA as a French compassionate use program

> 3 groups: CR1 and MRD+, n = 35; R/R and CR prior BLINA, n=15; R/R and no CR prior BLINA, n= 23

> Response 

− MRD+ group: 31/35 (89%), 3-yr OS: 68%, rate of alloHSCT: 66%

− R/R group: CR 26/38 (68%), molecular response 84%, 3-yr OS: 35%, rate of alloHSCT: 46%
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Key takeaway: Tumor burden can affect pt outcomes. In MRD+ pts receiving BLINA, the lower the level of MRD before 

treatment, the better the outcome. This supports use of debulking chemotherapy before BLINA treatment.



UPDATES IN ALL: SELECTED ABSTRACTS (5/6)
EP401: BLINATUMOMAB USE DURING CONSOLIDATION IN ADULT PATIENTS WITH HIGH-RISK 
ALL: PRELIMINARY RESULTS OF THE BLIN01 TRIAL J.M. Ribera, et al

Background

> Preliminary data on safety and efficacy of BLINA use in consolidation, alternating with high-dose chemotherapy in pts with 
high-risk ALL and low-level MRD after induction 

Results 

> Median MRD level 

− Inclusion: 0.03% (range: <0.0002%–0.09%) 

− End of early consolidation: 0.001% (0.0002%–0.001%)

− End of delayed consolidation: <0.0002% (<0.0002%–0.003%) 

> Follow-up: median 18 mo; only 1 relapse, all pts alive 

> Serious adverse events (SAEs) attributed to blinatumomab (n = 22 cycles) 

− Neurologic (n = 5: confusional status [n = 4], transient aphasia [n = 1]); infections (n = 5) 

− All reversible. No definitive suspension of blinatumomab in any case 

45

Key takeaway: The use of BLINA during consolidation therapy in ALL pts with low MRD levels after induction is associated 

with further reduction of MRD levels when intercalated with consolidation chemotherapy. The SAEs attributed to blinatumomab 

were reversible and did not cause treatment interruption.



UPDATES IN ALL: SELECTED ABSTRACTS (6/6)
ASCO2020 #10519: EVALUATION OF CD22 MODULATION AS A MECHANISM OF RESISTANCE TO 
INOTUZUMAB OZOGAMICIN (InO): RESULTS FROM COG AALL1621 TRIAL N.N. Shah, et al

Background

> Results of central surface CD22 expression on ALL and impact on response in pts from COG AALL1621, a phase II trial 
evaluating the efficacy of InO in children and young adults with R/R CD22+ B-cell ALL

Results 

> Total of n = 48 pts: 28 (58%) CR/CRi; 27 pts with paired pre/post-InO samples

> Pts with KMT2A rearrangement had greater frequency of low CD22% expression and density

> Pts with low CD22% showed emergence of CD22– populations after InO 
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Key takeaway: Low CD22 expression and density is associated with poor response to InO. This was especially evident in 

KMT2A-rearranged pts. Emergence of CD22–/dim after InO suggests CD22 modulation as a mechanism of resistance to InO.



UPDATES IN ALL: DISCUSSION (1/2)

Use of transplant in Ph+ ALL

> It was noted that there are no randomized trials that have addressed the questions on the possible advantage of transplant 
in Ph+ ALL pts 

> The first-line treatment of chemotherapy plus TKIs allows many pts to achieve a good response and good MRD status. 
However, it is not known if pts with suboptimal clearance of MRD should always receive a transplant to improve their 
outcome

− One expert from EU is currently sending their Ph+ ALL pts to transplant after treatment with chemotherapy plus TKIs

− It was highlighted that pts treated with ponatinib can remain in good response for a long time. It could be that these pts do not need to be 
transplanted until they have disease relapse

Reduction of tumor burden before treatment with immunotherapy or CAR T

> There was general consensus on the importance of debulking therapy before treating high-tumor-burden pts with CAR T or 
with immunotherapy – there is clear evidence that best results of CAR T/immunotherapy treatments are seen in pts with low 
tumor burden

> The experts noted their surprise at the results from the French group showing that debulking with BLINA or InO before 
treatment with CAR T did not result in higher OS when compared with pts not exposed to these agents. These agents are 
commonly used by the experts in their clinical practice, and their pts achieve good results

> Chemotherapy was indicated as another possible debulking therapy, although there is a current trend among experts of 
preferring immunotherapy to chemotherapy

47



UPDATES IN ALL: DISCUSSION (2/2)

Allogeneic transplant (alloHSCT) after CAR T treatment

Two different approaches were described by the experts on when they consider it beneficial to transplant their pts after CAR T 
treatment

> One expert from EU prefers to avoid transplant for pts who achieved CR and are still MRD– after receiving CAR T. They 
would refer to alloHSCT those pts who are still MRD+ and when CAR T cells are no longer detectable in these pts

> Another expert from the US would offer a transplant to pts who are transplant naive even when they are in disease remission 
after CAR T treatment. The best results from clinical trials using CAR T in ALL pts have shown 60% DFS. Why not offer a 
transplant to naive pts and hopefully further delay disease relapse? 

Venetoclax in ALL patients

> It was highlighted that the results of VEN plus NAV in ALL pts are very promising, and they are opening a new way of 
treating R/R ALL pts. At present, these pts are treated mainly with immunotherapy, but this new combination therapy will 
offer an alternative treatment option 

> VEN plus NAV was shown to be effective also in T-ALL pts who usually have a poor response; this is seen as very positive

> In the future, it will be interesting to see if the combination of immunotherapy with BCL2 inhibitors will be even more effective 
in ALL pts
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ABBREVIATIONS



ABBREVIATIONS
cCAR, compound chimeric antigen receptor

CIR, cumulative incidence of relapse 

CMML, chronic myelomonocytic leukemia 

CR, complete remission

CRh, CR with partial hematologic recovery

CRi, CR with imcomplete hematologic recovery

CRp, CR with incomplete platelet recovery

CRS, cytokine release syndrome

DFS, disease-free survival

DOR, duration of response

EFS, event-free survival

ELN, European LeukemiaNet

ENA, enasidenib

HSCT, hematopoietic stem cell transplant

IC, intensive chemotherapy

IgG, humanized immunoglobulin G monoclonal antibody

InO, inotuzumab ozogamicin

ITD, internal tandem duplication insertion

IWG, International Working Group

LB-AML, low-blast acute myeloid leukemia

L

LDAC, low-dose ara-C

mCR, marrow CR

MDS, myelodysplastic syndrome

MLFS, morphologic leukemia-free state

MRD, minimal residual disease

MTD, maximum tolerated dose

ORR, overall response rate

OS, overall survival

PBO, placebo

PD, pharmacodynamics

PFS, progression-free survival

Ph+, Philadelphia chromosome positive

PK, pharmacokinetics

PR, partial remission

SAE, serious adverse event

TF, treatment failure

TIM3, T-cell immunoglobulin and mucin domain-containing protein 3

TKI, tyrosine kinase inhibitor

TLS, tumor lysis syndrome

VAF, variant allele frequency
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