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AGENDA DAY 1 (1/2)

Time Topic Speaker/Moderator

4.00 PM – 4.10 PM

10 min
Welcome and Introductions Elias Jabbour, MD

4.10 PM – 4.20 PM

10 min
CML: First-Line TKI Landscape (including RFS/TFR) Javier Pinilla, MD, PhD

4.20 PM – 4.45 PM

25 min
Key Questions and Topics for Discussion

4.45 PM – 4.55 PM

10 min
CML: Relapsed/Refractory and New Targets Jerald Radich, MD

4.55 PM – 5.20 PM

25 min
Key Questions and Topics for Discussion

5.20 PM – 5.30 PM

10 min
BREAK

5.30 PM – 5.40 PM

10 min
ALL: Genetic Subsets Aaron Logan, MD, PhD

5.40 PM – 5.55 PM

15 min
Key Questions and Topics for Discussion
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AGENDA DAY 1 (2/2)

Time Topic Speaker/Moderator

5.55 PM – 6.05 PM

10 min
ALL: Role of Monoclonal Antibodies and Bispecific Engagers Elias Jabbour, MD 

6.05 PM – 6.25 PM

20 min
Key Questions and Topics for Discussion

6.25 PM – 6.35 PM

10 min
ALL: Role of CAR T Cells Jae Park, MD

6.35 PM – 6.55 PM

20 min
Key Questions and Topics for Discussion

6.55 PM – 7.00 PM

5 min
Wrap-up and Overview Elias Jabbour, MD
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AGENDA DAY 2 (1/2)

Time Topic Speaker/Moderator

4.00 PM – 4.05 PM

5 min
Agenda Review Elias Jabbour, MD

4.05 PM – 4.15 PM

10 min
MDS: Low-Risk Disease Guillermo Garcia-Manero, MD 

4.15 PM – 4.40 PM

25 min
Key Questions and Topics for Discussion

4.40 PM – 4.50 PM

10 min
MDS: High-Risk Disease Rami Komrokji, MD 

4.50 PM – 5.15 PM

25 min
Key Questions and Topics for Discussion

5.15 PM – 5.25 PM

10 min
BREAK

5.25 PM – 5.35 PM

10 min

AML: Patient Subsets (including ELN classification, prognostic groups, unfit 

elderly)
Richard Stone, MD

5.35 PM – 5.50 PM

15 min
Key Questions and Topics for Discussion
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AGENDA DAY 2 (2/2)

Time Topic Speaker/Moderator

5.50 PM – 6.00 PM

10 min
AML: Targeting FLT3 and BCL-2 Naval Daver, MD 

6.00 PM – 6.20 PM

20 min
Key Questions and Topics for Discussion

6.20 PM – 6.30 PM

10 min
AML: New Therapeutic Targets Amir Fathi, MD 

6.30 PM – 6.45 PM

15 min
Key Questions and Topics for Discussion

6.45 PM – 7.00 PM

15 min
Wrap-up and Overview Elias Jabbour, MD
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CML: First-Line TKI Landscape 
(including RFS/TFR)

JAVIER PINILLA, MD, PHD



Current State of CML Treatment 2020

▪ Most patients with newly diagnosed CML are assumed to have a normal life 
expectancy

▪ Primary goals

‒ Prevention of disease progression to AP/BC 

‒ Prevention of development of resistance to TKI

‒ Improvement of tolerability and adherence to TKI

▪ Increasing the number of patient candidates for treatment-free remission 
(cure?)

Key 

slide
AP, accelerated phase; BC, blast crisis; CML, chronic myeloid leukemia; TKI, tyrosine kinase inhibitor.



Selected Larger Clinical Trials of TFR Relative to 

Depth and Duration of MR – Completed Trials

Consec, consecutive; DMR, deep molecular response; MR, molecular response; TFR, treatment-free remission; UMRD, undetectable molecular residual disease.
1. Shanmuganathan. Hematology Am Soc Hematol Educ Program. 2018; 2018:168; 2. Shah. Leuk Lymphoma. 2020;61:650.

Study[1] N TKI at Cessation Depth of DMR
DMR 

Duration
TKI Restart Criteria

TFR Success 
(F/U)

STIM1 100 Imatinib UMRD ≥2 yr Loss of MMR or ≥1-log increase in BCR-ABL1 38% (60 mo)

TWISTER 40 Imatinib UMRD ≥2 yr Loss of MMR or rising BCR-ABL1 (2 consec tests) 47.1% (24 mo)

KID 90 Imatinib UMRD ≥2 yr Loss of UMRD (2 consec tests) or MMR loss 58.5% (24 mo)

STOP 2G-TKI 60 Dasatinib or imatinib UMRD ≥2 yr Loss of MMR 53.57% (48 mo)

A-STIM 80 Imatinib UMRD* ≥2 yr Loss of MMR 61% (36 mo)

ENESTFreedom 190 1st-line nilotinib MR4.5 ≥1 yr Loss of MMR 51.6% (48 wk)

ENESTOP 126 2nd-line nilotinib after imatinib MR4.5 ≥1 yr Loss of MMR or confirmed loss MR4 53% (96 wk)

ISAV 112 Imatinib MR4-MR4.5 ≥18 mo Loss of MMR 48.1% (21.6 mo)

DADI 63 2nd-line dasatinib
MR4 or 

0.0069% (IS)
≥1 yr Loss of DMR 44% (36 mo)

D-STOP 54 Dasatinib MR4 ≥1 yr BCR-ABL1 >0.0069% (2 consec results) 57% (24 mo)

EURO-SKI 755 Imatinib > nilotinib/dasatinib MR4 ≥1 yr Loss of MMR 50% (24 mo)

DASFREE[2] 84 1st- or 2nd-line dasatinib MR4.5 ≥1 yr Loss of MMR 46% (2 yr)

*Occasional weakly positive samples also eligible.
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KEY UPDATES ON CML – FIRST-LINE TKI LANDSCAPE

> With tyrosine kinase inhibitor (TKI) therapy, most patients with chronic myeloid 
leukemia (CML) achieve a normal lifespan

> Major goals of therapy include maximizing tolerability and preventing resistance to 
therapy

> For certain patients, accumulating data support treatment discontinuation once the 
appropriate response milestones have been met. This is a relatively new approach, 
since TKI therapy in CML has traditionally been indefinite and some patients may 
be hesitant to discontinue therapy
− The DESTINY trial (Clark RE, et al. Lancet Haematol. 2019;6:e375) evaluated a de-escalation to 

half the standard dose for 12 months, followed by treatment discontinuation for 24 months. In 
patients who had achieved a molecular response (MR)4.0, the recurrence-free survival was 72%

− This supports the concept that responses can be durable even when dosing intensity is 
decreased and discontinued, allowing for better-tolerated therapy (and lower cost) and potential 
improvements in quality of life
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DISCUSSION: CML – FIRST-LINE TKI LANDSCAPE (1/2)

> Experts believe there is still no biology-based approach to predict which patients 
with CML will have a durable response to TKIs
− Nevertheless, they see rapid response as a good indicator of long-term response, as long as

patient compliance is verified

− Additionally, ultrasensitive polymerase chain reaction (PCR) techniques are an early predictor of 
relapse among patients who test negative by conventional PCR

> In experts’ experiences, not all patients have the goal of treatment discontinuation. 
While some patients may have a financial or toxicity incentive to discontinue, other 
patients may tolerate treatment well and do not want to discontinue what they see 
as life-saving treatment
− Experts recommend TKI dose reduction prior to treatment discontinuation as a reassuring 

approach for patients who are anxious about stopping the TKI. Additional reassurance can be 
provided by data showing that most patients who have a molecular relapse can regain their prior 
response by restarting therapy
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DISCUSSION: CML – FIRST-LINE TKI LANDSCAPE (2/2)

> Regarding combination therapies in the first-line setting, expert opinion is that 
adding another BCR-ABL inhibitor, even the allosteric inhibitor asciminib, would 
probably not be effective in preventing resistance. This is because BCR-ABL–
independent mechanisms are thought to cause resistance in the majority of cases
− Only 15%–25% of patients who become resistant have point mutations in BCR-ABL

− Mutations in other genes, such as ASXL1, may be more relevant targets, which would lead to 
rational combinations of other targeted therapies with BCR-ABL TKIs

> For patients who initially present with accelerated-phase CML, the experts’ 
approach is to use a higher dose of a TKI (eg, dasatinib 140 mg/day) with the goal 
of hitting the 3-month milestone. When this is reached, these patients can do well

12

“I think for [patients with accelerated-phase CML] I would really use a higher dose of a TKI . . . And, most of the time 

I’ve been using 140 mg/day, because you really try to control this clone as fast as you can. And . . . they can do 

extremely well if the 3-month milestone is reached. And we have seen those.”

– J. Pinilla



CML: Relapsed/Refractory 
and New Targets (including 
mutation testing)

JERALD RADICH, MD
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KEY UPDATES ON CML: RELAPSED/REFRACTORY AND NEW 
TARGETS

> CML, previously thought to be a homogeneous disease driven mostly by the BCR-
ABL fusion, has been revealed through mutational analysis to have a high degree 
of heterogeneity
− Resistant clones emerge and expand through Darwinian selection, leading to clonal evolution

− A key to beating resistance is the development of better methods to predict responsiveness to 
available therapies. This includes better sequencing approaches to identify mutations and gene 
expression profiles vs the differential inhibition patterns of the TKIs against the different kinase 
mutations

− Translational research indicates that gene expression profiling has higher predictive value for 
response compared with clinical characteristics

− The finding that good response to TKI therapy is associated with expression of genes related to 
immunity suggests an area of research to improve outcome in patients with a poor genetic 
profile
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DISCUSSION: CML – RELAPSED/REFRACTORY AND NEW 
TARGETS (1/3)

> Experts believe the development of new BCR-ABL inhibitors is not a high priority because bypass 
(escape) mutations are more likely responsible for progression in patients with multi-TKI–resistant 
disease. New drugs with different mechanisms of action, especially those targeting escape 
mutations, are the major area of unmet medical need

> While the experts think it is time to move from Sanger sequencing to more-sensitive molecular 
testing techniques, they also warned that caution is needed in interpreting results from next-
generation sequencing (NGS) testing. This is because the error rates can be high due to potential 
misidentification or overrepresentation of rare clones. Results need to be interpreted with caution

> The experts believe that the low rate of molecular testing in CML and Philadelphia chromosome 
(Ph)-positive acute lymphoblastic leukemia (ALL) represents a need for additional medical 
education

− One study of ~40,000 patients showed that of the patients who should have undergone molecular testing 
(on the basis of having a 1-log increase in BCR-ABL levels), <10% actually received BCR-ABL mutation 
testing

− Potential causes: availability of testing resources/time, cost, and awareness
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DISCUSSION: CML – RELAPSED/REFRACTORY AND NEW 
TARGETS (2/3)

> The experts think the main role for asciminib is in patients for whom a second-
generation TKI failed or patients who cannot tolerate other TKIs, since asciminib is 
seen as having favorable tolerability

> Regarding the OPTIC trial examining 3 different starting doses of ponatinib (15 mg, 
30 mg, or 45 mg), the experts expressed concern that the response data give the 
impression that the 45-mg dose is best. The experts generally start patients on 30 
mg and think that the 45-mg dose level will lead to more complications in 
community practice compared with what was seen in the trial. Moreover, escalation 
of ponatinib is possible after treatment initiation
− One expert advocated the 45-mg dose because they involve a cardiologist colleague when 

starting a patient on ponatinib. Partnership with the cardiologist gives them confidence to start 
with higher doses of ponatinib, thus enabling a more rapid reduction of BCR-ABL burden

> Expert opinion is that ponatinib could find application in the second-line setting after 
failure of a second-generation TKI (ie, with displacement of imatinib in first line)
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DISCUSSION: CML – RELAPSED/REFRACTORY AND NEW 
TARGETS (3/3)

> While the current approach for minimal residual disease (MRD) assessment in 
CML is standard PCR, the experts discussed potential future advances
− Droplet digital PCR has increased sensitivity, but it is expensive

− Single-strand DNA testing would provide high-throughput capability, but this approach is 
currently challenging because of the size of the BCR-ABL breakpoint

− Testing for BCR-ABL from blood spots would allow widespread testing in developing countries, 
as well as at-home testing and genetic analysis prior to visiting the clinic. This would cut down 
on the need for laboratory and clinical visits or follow-up phone calls with test results
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ALL: Genetic Subsets 

AARON LOGAN, MD, PHD



Genetic Alterations in Pediatric and Adult Acute 
Lymphoblastic Leukemia

Mullighan C. Sem Hematol. 2013; 50:314-324. Lanza F, et al. Cancers. 2020;12(2):303.

Pediatric

Adult
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 B-cell ALL has distinct genetically definable subtypes with different risks for 
treatment failure

– BCR-ABL represents the only actionable genetic aberration in ALL currently

• Ph+ ALL can now be considered favorable-risk using ponatinib in frontline therapy

• TKIs are now being investigated in Ph-like ALL subsets also

– Other high-risk genetic lesions in B-ALL may serve as basis for alloHCT in CR1

• Evolving controversy in patients who achieve MRD negativity (<10-4) — more data 
needed to see if alloHCT can be omitted

 Risk-stratification in T-ALL relies little on genotype information currently, as 
there are no actionable mutations yet

– CDK and Notch inhibitors under investigation

ALL Genetic Subtypes Summary
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KEY UPDATES ON ALL: GENETIC SUBSETS

> It is important to know that ALL in children is a very different disease than ALL in 
adults
− While ALL accounts for approximately half of hematologic disorders in children, this disease is 

relatively uncommon in adults

− Approximately half of the genetic landscape of pediatric ALL consists of ETV6-RUNX1, 
hyperdiploid, and MLL rearrangements

− In adults, Ph-like and Ph-positive ALL each account for ~25% of cases

• Mutations in IKZF1 (Ikaros) are frequently found in Ph-like ALL, and confer a poor prognosis

> With the use of ponatinib + chemotherapy, BCR-ABL (Ph-positive) is emerging as 
a favorable-risk profile 

> Optimal therapy for other genetic subtypes is yet to be defined
− Ph-like ALL is a heterogeneous population; BCR-ABL TKIs and JAK inhibitors are being 

investigated in this unfavorable-disease subgroup

− Other high-risk gene aberrations can inform decision making on proceeding to allogeneic stem 
cell transplantation (alloSCT) in first remission
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DISCUSSION: ALL – GENETIC SUBSETS (1/2)

> Expert opinion is that the BCR-ABL translocation is still the main therapeutically 
actionable molecular lesion in ALL, and is the minimum genetic lesion that should 
be assessed
− While it is possible to allocate funds to an NGS test (eg, to look for Ph-like aberrations), it is 

thought that the knowledge base is still lacking to translate those results to choose targeted 
therapy, and testing for BCR-ABL is much less costly than NGS approaches

> The experts think current MRD testing should have a minimum sensitivity of 10-4; 
however, NGS-based testing, which is at least 2 logs more sensitive than flow 
cytometry, is seen as the future standard

> With current sensitivity levels, experts believe patients with a high-risk genotype 
should be offered SCT, even if they achieve MRD negativity. However, when 
sensitivity increases to 10-6 in the future, they would reassess the need for SCT in 
patients who are able to achieve MRD negativity, even with an unfavorable genetic 
profile
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DISCUSSION: ALL – GENETIC SUBSETS (2/2)

> Expert practice is generally to not recommend SCT in patients with Ph-positive 
ALL, especially if ponatinib is used. A possible exception is in younger patients, to 
avoid subjecting them to indefinite TKI therapy

> The experts think there is more complexity to TP53 than simply being mutated or 
wild-type; studies in MDS have examined variant allele frequency and codon 
variances, and this analysis may be appropriate for ALL as well

> One of the experts described preclinical data showing a rationale for investigating 
B-cell lymphoma 2 (BCL-2) inhibition in ALL
− Downstream signaling from CRLF2 can increase BCL-2 expression

− Hypodiploid and MLL-rearranged ALL patient-derived xenografts have shown sensitivity to BCL-
2 inhibition

24



ALL: Role of Monoclonal 
Antibodies and Bispecific 
Engagers

ELIAS JABBOUR, MD 



KEY UPDATES ON ALL: ROLE OF MONOCLONAL 
ANTIBODIES AND BISPECIFIC ENGAGERS

> Pivotal trials have demonstrated a role for antibody-based and bispecific agents in patients with B-
cell precursor ALL, with approval granted to 2 agents so far

− The anti-CD22 antibody-drug conjugate inotuzumab ozogamicin is approved for patients with 
relapsed/refractory disease

− The anti-CD3/CD19 bispecific T-cell engager blinatumomab is approved for patients with 
relapsed/refractory disease, or patients in first or second complete remission (CR) with MRD ≥0.1%

> Potential future applications for these agents are under investigation

− Adding reduced-dose chemotherapy (eg, mini-hyperfractionated cyclophosphamide, vincristine, and 
dexamethasone [HCVD]) to inotuzumab ozogamicin and blinatumomab in patients with relapsed/refractory 
disease to extend activity

− Adding blinatumomab ± inotuzumab ozogamicin to initial chemotherapy in both younger and elderly 
patients

− While randomized comparisons are needed to evaluate these approaches, comparisons to historical 
controls suggest an improvement in overall survival (OS) with the combination approaches

− Combining ponatinib and blinatumomab or inotuzumab ozogamicin as a chemotherapy-free regimen for 
patients with Ph-positive ALL
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DISCUSSION: ALL – ROLE OF MONOCLONAL ANTIBODIES 
AND BISPECIFIC ENGAGERS (1/3)

> The experts are looking to incorporate blinatumomab, inotuzumab ozogamicin, and 
venetoclax into initial therapy for Ph-negative ALL, which may allow patients to 
avoid standard intensive chemotherapy
− For example, one potential chemotherapy-free approach could be venetoclax-inotuzumab 

ozogamicin to achieve remission, followed by blinatumomab to eradicate MRD

> One expert noted that patients with MLL-rearranged ALL have low CD22 
expression and do not respond to inotuzumab ozogamicin, and if they receive 
blinatumomab, their disease undergoes a switch to myeloid lineage, with poor 
outcomes. SCT improves survival in these patients, but only modestly
− Menin inhibitors are seen by the experts as a promising targeted approach for MLL

rearrangements

27

“I think . . . inotuzumab ozogamicin and blinatumomab, alone or in combination, should be offered before CAR T 

[chimeric antigen receptor T-cell therapy]. I think inotuzumab ozogamicin and blinatumomab are evolving into the 

frontline therapy.” 

– E. Jabbour



DISCUSSION: ALL – ROLE OF MONOCLONAL ANTIBODIES 
AND BISPECIFIC ENGAGERS (2/3)

> The experts believe pediatric patients achieve MRD negativity at a higher rate than 
adults
− However, once MRD negativity is achieved, the outcome no longer varies by age

− MRD is a very important prognostic milestone for disease control and survival in both young and 
old patients

> In terms of non–cellular-based therapies vs CAR T cells, expert opinion is that 
bispecific agents and antibody-drug conjugates are preferred in the first-salvage 
setting, with CAR T cells reserved for second salvage

28



DISCUSSION: ALL – ROLE OF MONOCLONAL ANTIBODIES 
AND BISPECIFIC ENGAGERS (3/3)

> An approach to reduce neurotoxicity with blinatumomab was discussed; the protocol is to 
delay blinatumomab until the patient’s counts are <5000/µL. Younger patients receive 
hyperfractionated cyclophosphamide, vincristine, doxorubicin, and dexamethasone 
(hyperCVAD) before blinatumomab. For patients receiving blinatumomab-ponatinib, they 
receive ponatinib + steroids until counts are reduced, after which blinatumomab is initiated

> Experts noted that patients experiencing neurotoxicity from blinatumomab had some 
degree of renal dysfunction (poor creatinine clearance), so caution is warranted before 
recommending blinatumomab in patients with compromised renal function

> One expert reported a slight modification of treatment administration in response to the 
COVID-19 pandemic. During the peak period of March–April 2020, SCTs were delayed 
and the patients were held over with blinatumomab. Additionally, hospital admissions were 
delayed if possible, especially if patients had access to a reliable caretaker
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ALL: Role of CAR T Cells

JAE PARK, MD



Clinical Efficacy of CD19 CAR T Cells in R/R ALL

T Cell Product
Age, med

(range)

No. of 

Pts.

Prior 

HSCT
CR

Post-CAR

HSCT
Survival

19-28z

(MSKCC)
44 (23-74) 53 36% 85% 39%

39% relapse (24% CD19-)

Med OS/EFS: 13 & 6.1mos

19-41BBz

(FHRC)
39 (20-76) 53 43% 85% 40% 49% relapse (22% CD19-) 

19-41BBz

(Upenn)
N/A 12 N/A 89% N/A N/A

19-41BBz

(CTL019)
12 (3-23) 68 61% 83% 12%

36% relapse (68% CD19-)

6-mo EFS: 73%

19-28z

(NCI)
14 (5-27) 20 38% 70% 71% 6m OS: ~65%

19-41BBz

(SCRI)
12 (1-25) 45 62% 89% 24%

12m EFS: 51% (45% relapse)

12m OS: 70%

Adults

Peds

Park J, at al. N Engl J Med. 2018; Frey N, et al. ASH 2014; Hay K, et al. Blood. 2019; Buechner J, et al. EHA 2017. Abstract S476; Lee D, et al. Lancet Oncol. 2014; Gardner R, et al. Blood. 2017.
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Clinical Course After CD19 CAR

Adult ALL

FHRC
MSK

NCI SCRI
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KEY UPDATES ON ALL: ROLE OF CAR T CELLS

> In patients with B-cell precursor ALL, tisagenlecleucel is approved for patients ≤25 
years of age with refractory disease or in second or later relapse, on the basis of
the ELIANA trial

> This places CAR T-cell therapy as a rescue treatment for relapsed/refractory 
disease, with the other therapy options preferred for patients with more-favorable 
disease characteristics

> Several trials have been initiated to improve and extend the application of CAR T 
cells in patients with ALL
− Evaluation of CAR T cells earlier in the course of disease (ie, first relapse)

− Development of CARs with faster off-rate to improve the efficacy:toxicity ratio

− Bispecific CAR T cells

− Off-the-shelf CAR T cells

− CAR T cells in adult patients with ALL
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DISCUSSION: ALL – ROLE OF CAR T CELLS (1/2)

> A criticism of pivotal trials of CAR T cells is the lack of an intent-to-treat (ITT) 
response rate
− One expert related that the ITT response rate in pediatric patients with ALL is around 60%. 

Approximately 20% of patients are lost after enrollment, mostly because of disease progression 
or infection prior to administration of the CAR T-cell product

− However, it was mentioned that recent trials of CAR T cells have started to report ITT response 
rates

> When considering which patients had a low likelihood of responding to CAR T-cell 
therapy, experts noted that patients with CML lymphoid blast crisis and patients 
with MLL-rearranged ALL had poor outcomes after receiving CAR T cells

34



DISCUSSION: ALL – ROLE OF CAR T CELLS (2/2)

> Expert opinion is that CAR T cells have the potential to replace SCT
− One expert described patients in their institution who are still alive ~5 years after CAR T-cell 

therapy and who did not undergo SCT

− It is also thought that moving CAR T cells to earlier in the course of disease when the patient is 
in better condition and with a lower disease burden will help improve outcomes with CAR T

> There is interest from the experts for exploring CAR T cells in the consolidation 
setting

> While allogeneic CAR T cells do not require the 2- to 3-week manufacturing period, 
expert opinion is that administration of these agents can be cumbersome, due to 
the requirement of multiple infusions, with each infusion requiring lymphodepletion 
with fludarabine-cyclophosphamide

35

“I think the real future is moving this type of therapy up as soon as you can and then transplant on the 

back side . . . I think moving everything up is easier, when they’re in better shape and have less 

disease burden, which is going to make a huge difference.” 

– J. Radich



MDS: Low-Risk Disease

GUILLERMO GARCIA-MANERO, MD 



Treatment algorithm 2020 LR MDS

Entity First line Second line

Del5q- MDS isolated 
anemia

Lenalidomide HMA, alloSCT

Isolated anemia, very 
low risk features

Growth factors HMA, len, alloSCT

RARS post ESA Luspatercept HMA, len, alloSCT

Other lower risk MDS 
(bilineal cytopenia)

HMA alloSCT

IDH1, IDH2, p53, 
SF3B1

Consider targeted 
approach
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Potential new therapies targeting innate immunity 

and inflammation in lower-risk MDS

• Outcomes after failure to HMA poor → median OS 14 months

• Pro-inflammatory/innate immunity/inflammatory cell death in MDS

Wei, et al. Leukemia. 2013, Wei. et al Leukemia. 2013, Zhang et al. Nature. 2015, Li et al. Nat Immunol. 2016 
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KEY UPDATES ON MDS: LOW-RISK DISEASE

> In 2020, two drug approvals occurred in MDS, the first in over a decade

− Luspatercept was approved for management of anemia not responding to an erythropoiesis-stimulating 
agent (ESA) and requiring infusion of ≥2 red blood cell units over 8 weeks in adult patients with very low-
risk to intermediate-risk MDS with ring sideroblasts (MDS-RS) or with MDS/myeloproliferative neoplasm 
with RS and thrombocytosis (MPN-RS-T)

− Oral decitabine-cedazuridine was approved for patients with previously treated and untreated, de novo and 
secondary MDS with certain French-American-British (FAB) subtypes (refractory anemia [RA], RARS, RA 
with excess blasts [RAEB]) and chronic myelomonocytic leukemia, and intermediate-1, intermediate-2, and 
high-risk International Prognostic Scoring System (IPSS) groups

> Ongoing questions in the treatment of patients with MDS include optimizing the dose and schedule 
of hypomethylating agents (HMAs), management of transfusion-independent patients, and the use 
of molecular characteristics to improve prognostic capabilities

> Future directions in MDS therapy may include approaches to target inflammation and innate 
immunity through targeting signaling through interleukin-1 (IL-1), IL-1 receptor-associated kinase 4, 
and stimulator of interferon genes
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DISCUSSION: MDS – LOW-RISK DISEASE (1/3)

> The experts discussed implications with the recent emergence of oral decitabine 
(decitabine and cedazuridine) and oral azacitidine
− Oral decitabine is considered by experts to have similar pharmacodynamic and pharmacokinetic 

properties to intravenous (IV) decitabine, and they would consider using this approach 
interchangeably with the IV formulation, even in combination regimens

− However, experts believe oral azacitidine is not currently formulated to be a replacement for IV 
azacitidine in MDS because of its very different pharmacokinetic parameters

> Experts think patients will likely request oral formulations; however, community 
physicians are thought to have a financial incentive to continue IV administration
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DISCUSSION: MDS – LOW-RISK DISEASE (2/3)

> The experts discussed the potential of luspatercept in MDS
− Patients with a low transfusion burden (those who are just starting to become transfusion 

dependent) are thought to be good candidates for luspatercept

− Experts anticipate the COMMANDS trial of luspatercept vs epoetin alfa in ESA-naive patients 
with MDS will likely be positive

− Because of high pricing, experts expect only limited off-label use of luspatercept

− Fatigue is considered a notable adverse event with luspatercept

41

“[Luspatercept] is very effective in non-ring sideroblastic anemia, low-risk MDS in patients that are 

starting to be transfusion dependent. And I think the COMMANDS study has a chance to be positive, 

and this drug will be very important in that area.”

– G. Garcia-Manero



DISCUSSION: MDS – LOW-RISK DISEASE (3/3)

> With the availability of luspatercept and oral decitabine, experts believe iron chelation is likely no 
longer an important modality in managing patients with MDS, because the rate of necessary 
transfusions is decreasing

> Experts believe the link between mutations and comorbidities could provide insight into treatment 
effects on the disease course, as the natural history of the patient can be changed through 
treatment

− For example, treatment could simultaneously address both deficient hematopoiesis and cardiovascular 
disease or diabetes

− This could be significant, as one expert mentioned that 50%–60% of patients do not die from MDS itself, 
but rather from comorbidities

> There is a large international effort to develop a molecular-based risk-stratification scheme for MDS 
that experts think will be transformative in how patients are classified

− SF3B1 mutation-positive MDS is currently emerging as a distinct subtype

> Experts envision the best setting for investigating the role of innate immunity and inflammation in 
MDS is early in the course of the disease, or immediately after failure of ESAs
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MDS: High-Risk Disease

RAMI KOMROKJI, MD 



Treatment Algorithm 2020: 

Higher-Risk MDS





KEY UPDATES ON MDS: HIGH-RISK DISEASE

> CR >50% and median OS >2 years is the current benchmark for approval in this setting

> Doublet/triplet therapy for high-risk MDS is emerging (“total therapy” concept)

> Oral regimen combinations for high-risk MDS are currently being developed

> Several new agents are entering phase III investigation in MDS

− Magrolimab, an anti-CD47 antibody

− APR-246, a small-molecule reactivator of mutant p53 protein

− Pevonedistat, an inhibitor of NEDD8-activating enzyme

> The addition of venetoclax to HMAs may be a strategy to obtain responses in patients previously 
treated with HMAs

> The emergence of several new agents in MDS is leading to the need to determine optimal 
sequencing and combinatorial approaches

− As new agents become established, it may become possible to achieve MRD negativity, and possibly avoid 
transplant
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DISCUSSION: MDS – HIGH-RISK DISEASE

> In terms of new agents, experts see the current benchmark for survival as 1–1.5 years (ie, an agent 
that can improve survival to 2–3 years could define a new standard)

− Experts think data from APR-246 will mature soonest, whereas trials with magrolimab, pevonedistat, and 
HMA-venetoclax are further behind

− With the emergence of new active agents, expert opinion is that MRD negativity will become an important 
endpoint in MDS

> Toxicities could also serve as a point of differentiation between agents

− For example, myelosuppression is perceived as high with venetoclax, but only low-level with pevonedistat

> The 25%–30% overall response rate (ORR) with magrolimab in relapsed/refractory disease is seen 
as modest, although ORR might be higher in the frontline setting

− One caveat is that survival data look encouraging, despite the marginal ORR activity

− Additionally, the experts mentioned that magrolimab has activity regardless of TP53 mutation status

> The optimal schedule of venetoclax in MDS is believed to be 2 weeks on, 2 weeks off. More 
myelosuppression has been observed in MDS compared with acute myeloid leukemia (AML), and 
the experts do not think continuous dosing is possible in MDS
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AML: Patient Subsets 
(including ELN classification, 
prognostic groups, unfit 
elderly)

RICHARD STONE, MD



KEY UPDATES ON AML: PATIENT SUBSETS (1/2)

> An improved understanding of the biology of AML is leading to the definition of 
distinct patient subgroups, which can impact choice of therapy

> A thorough assessment at diagnosis is essential, including family history, since 
germline mutations have come to define genetic subsets; prior therapy or prior 
history of MDS; cytogenetics; and molecular studies

> Elderly patients represent another important subset. New combinations have 
become established in this cohort, notably the combination of HMAs with 
venetoclax
− The phase III VIALE-A trial demonstrated improved OS with the combination of venetoclax-

azacitidine compared with placebo-azacitidine in patients who were not eligible for intensive 
standard chemotherapy; patients ≥75 years of age were the subgroup demonstrating the most 
benefit
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KEY UPDATES ON AML: PATIENT SUBSETS (2/2)

> A potential intergroup trial proposes to evaluate different approaches to achieve 
MRD negativity prior to alloSCT, as patients who are MRD positive do poorly after 
transplant
− For induction therapy, patients will be randomized between standard approaches or new 

combinations, with new approaches including venetoclax combined with standard 7+3 
chemotherapy or HMAs. In patients with core binding factor (CBF)-AML, the use of KIT inhibitors 
with 7+3 and gemtuzumab ozogamicin will be evaluated

− Following induction, patients who are MRD positive will be randomized to different regimens to 
eliminate MRD: high-dose cytarabine ± venetoclax, venetoclax with CPX-351, or venetoclax-
HMAs. Patients will then proceed to alloSCT

− Patients who are MRD negative after induction will be randomized to receive high-dose 
cytarabine ± venetoclax, followed by alloSCT or observation
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DISCUSSION: AML – PATIENT SUBSETS (1/2)

> The experts think that, given the lack of an OS benefit in patients <75 years of age 
in the VIALE-A trial of venetoclax-azacitidine vs placebo-azacitidine, it is too early 
to use HMA-venetoclax as a platform to build combination regimens in younger 
patients
− For fit patients 60–75 years of age, the question of standard 3+7 chemotherapy vs venetoclax-

azacitidine is still seen by experts as an open question, and regulatory agencies are likely to 
require this comparison to be done in this age group before using venetoclax-azacitidine as a 
base for combinations

− The experts think it is important to know the characteristics of the patients <75 years of age in 
the VIALE-A trial, as these might have been highly unfit patients who were not likely to benefit 
from any particular therapy
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DISCUSSION: AML – PATIENT SUBSETS (2/2)

> There is concern from the experts that oral azacitidine may be inappropriately used 
in the community setting
− The patient cohort in QUAZAR AML-001 is thought by experts to be narrowly defined (ie, 

patients fit enough for intense induction chemotherapy, yet not fit for or refusing SCT)

− However, patients in the community might be treated initially with HMAs and might not match the 
enrollment criteria for the QUAZAR AML-001 trial. Therefore, efficacy would be uncertain

− Furthermore, given that oral azacitidine was investigated as maintenance therapy, there is 
concern among the experts that community physicians may have the impression this can be 
used in place of transplant, and there is a need to educate community physicians on proper use
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AML: Targeting FLT3 and 
BCL-2

NAVAL DAVER, MD 



Pivotal trials with FLT3 inhibitors in FLT3-positive AML
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KEY UPDATES ON AML: TARGETING FLT3 AND BCL-2

> There are currently 2 approved FMS-like tyrosine kinase 3 (FLT3) inhibitors in AML
− Midostaurin in combination with standard chemotherapy in newly diagnosed disease

− Gilteritinib in patients with relapsed/refractory disease

> On the basis of preclinical data suggesting synergy, the combination of FLT3 
inhibitors with BCL-2 inhibitors is under investigation, including gilteritinib + 
venetoclax in relapsed/refractory disease

> Another approach to combinations with BCL-2 inhibitors is with intensive 
chemotherapy, including venetoclax with fludarabine–Ara-C–granulocyte colony-
stimulating factor–idarubicin
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DISCUSSION: AML – TARGETING FLT3 AND BCL-2 (1/3)

> One expert mentioned that there is a difference in activity with venetoclax between 
FLT3 aberrations (TKD vs ITD), with details to be presented at ASH 2020

> For FLT3-ITD AML patients who are not fit for intensive induction chemotherapy, 
the expert recommendation outside of a clinical trial is azacitidine-gilteritinib
− In patients with a low FLT3-ITD allelic ratio (<10%), azacitidine-venetoclax could be offered as 

well

> In the first-line setting, experts are eagerly awaiting data from 
− The phase III HOVON 156 AML trial comparing gilteritinib vs midostaurin in combination with 

induction and consolidation chemotherapy; however, results are not anticipated until 2023 

− A randomized phase II study (PrE0905) also comparing gilteritinib with midostaurin that may 
yield results sooner, although the primary endpoint is CR
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DISCUSSION: AML – TARGETING FLT3 AND BCL-2 (2/3)

> Experts see a hard road ahead for quizartinib unless the QuANTUM-First study 
shows a large survival benefit (eg, 75% 4-year OS)
− Some of the experts have observed transaminitis in patients receiving gilteritinib; dose reduction 

to 80 mg/day has been used to address this adverse event

> In the relapsed setting for FLT3 mutation-positive AML, the experts tend to 
combine gilteritinib (eg, gilteritinib-venetoclax), reserving single-agent gilteritinib 
only for the elderly
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DISCUSSION: AML – TARGETING FLT3 AND BCL-2 (3/3)

> In the VIALE-A trial, the experts noted the subset of patients with an NPM1
mutation did not seem to benefit with the addition of venetoclax to azacitidine; 
however, it is thought that these patients do well with any therapy, and the experts 
would not be dissuaded from using venetoclax-azacitidine

> For an unfit patient with an isocitrate dehydrogenase (IDH)1 or IDH2 mutation, 
expert opinion is that HMA-venetoclax would be preferred as first-line therapy, 
reserving IDH inhibitors for relapse, since the response rates with IDH inhibitors 
appear to be preserved through at least third-line therapy. Furthermore, IDH
mutation testing in the community can take up to 2 weeks, which would create an 
unnecessary delay for first-line treatment

> If HMA-venetoclax is considered a backbone for combination therapy, the experts 
expressed the most enthusiasm for the addition of FLT3 inhibitors, magrolimab, or 
APR-246
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AML: New Therapeutic 
Targets
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Combination Studies



Target Antigens and Novel Antibodies in AML



KEY UPDATES ON AML: NEW THERAPEUTIC TARGETS

> Inhibitors of IDH1 or IDH2 are approved as single agents in patients with AML and 
the corresponding mutations 

> Trials are ongoing to investigate the combination of IDH inhibitors with HMAs. In a 
randomized phase II trial, the combination of enasidenib-azacitidine improved 
efficacy compared with azacitidine alone in terms of ORR (71% vs 42%; P = .0064) 
and CR (53% vs 12%; P = .0001) (DiNardo CD, et al. ASCO 2020. Abstract 7501)
− There was a trend toward improved event-free survival (EFS) with the combination (17.2 months 

vs 10.8 months; P = .1278). No OS difference was observed between the treatment arms, 
although in the azacitidine-only arm, 21% of the patients subsequently received enasidenib

− The combination of IDH inhibition with azacitidine is currently under phase III evaluation in the 
AGILE trial

> New therapeutic targets in AML (eg, CD47 and CD70) are being explored with 
monoclonal antibodies
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DISCUSSION: AML – NEW THERAPEUTIC TARGETS

> Expert opinion is that AML will be a challenging setting for bispecific agents, since 
cytokine release syndrome and infusional challenges have been encountered. 
Even if these issues can be overcome, another problem is that the responses are 
only ~25%–30%; given the other treatment options, experts believe anything less 
than 60%–70% would be tough to justify 
− Potential settings for exploration of bispecific agents mentioned by the experts are primary-

refractory patients and patients in early salvage therapy who are MRD positive

> The experts think CD123 is a challenging target, since CD123-targeted agents 
have been associated with myelosuppression

> There is enthusiasm from the experts for menin inhibitors in AML

> Other approaches of interest to the experts include immune checkpoint inhibitors in 
patients with AML and a low disease burden
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