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Meeting Agenda (Day 1)
Time (CST) Topic Speaker/Moderator

4.00 PM – 4.10 PM Welcome, Introductions, and Meeting Objectives Elias Jabbour, MD

4.10 PM – 4.20 PM CML: First-Line Treatment Jorge Cortes, MD 

4.20 PM – 4.40 PM Discussion

4.40 PM – 4.45 PM Key Takeaways Elias Jabbour, MD; Jorge Cortes, MD 

4.45 PM – 4.55 PM
CML: Treatment of Resistant/Refractory Patients and New Targets 

(including mutation testing)
Neil Shah, MD, PhD 

4.55 PM – 5.15 PM Discussion

5.15 PM – 5.20 PM Key Takeaways Elias Jabbour, MD; Neil Shah, MD, PhD

5.20 PM – 5.30 PM ALL: Genetic Subsets Charles Mullighan, MBBS (Hons), MSc, MD

5.30 PM – 5.45 PM Discussion

5.45 PM – 5.50 PM Key Takeaways
Elias Jabbour, MD; Charles Mullighan, MBBS 

(Hons), MSc, MD

5.50 PM – 6.00 PM ALL: Role of Monoclonal and Bispecific Antibodies Daniel DeAngelo, MD, PhD

6.00 PM – 6.20 PM Discussion

6.20 PM – 6.25 PM Key Takeaways Elias Jabbour, MD; Daniel DeAngelo, MD, PhD

6.25 PM – 6.35 PM ALL: Role of CAR T Cells Jae Park, MD

6.35 PM – 6.50 PM Discussion

6.50 PM – 6.55 PM Key Takeaways Elias Jabbour, MD; Jae Park, MD

6.55 PM – 7.00 PM Wrap-up and Overview Elias Jabbour, MD



Meeting Agenda (Day 2)

Time (CST) Topic Speaker/Moderator

4.00 PM – 4.05 PM Agenda Review Elias Jabbour, MD

4.05 PM – 4.15 PM MDS: Low-Risk Disease Guillermo Garcia-Manero, MD 

4.15 PM – 4.35 PM Discussion

4.35 PM – 4.40 PM Key Takeaways Elias Jabbour, MD; Guillermo Garcia-Manero, MD 

4.40 PM – 4.50 PM MDS: High-Risk Disease Rami Komrokji, MD

4.50 PM – 5.10 PM Discussion

5.10 PM – 5.15 PM Key Takeaways Elias Jabbour, MD; Rami Komrokji, MD

5.15 PM – 5.30 PM
AML: Newly Diagnosed Patients (including FLT3- and 

IDH1/2-mutated disease)
Eunice Wang, MD 

5.30 PM – 5.50 PM Discussion

5.50 PM – 5.55 PM Key Takeaways Elias Jabbour, MD; Eunice Wang, MD 

5.55 PM – 6.10 PM
AML: Relapsed/Refractory Patients (including FLT3- and 

IDH1/2-mutated disease)
Naval Daver, MD

6.10 PM – 6.30 PM Discussion

6.30 PM – 6.35 PM Key Takeaways Elias Jabbour, MD; Naval Daver, MD

6.35 PM – 6.45 PM Wrap-up and Overview Elias Jabbour, MD



CML: First-Line Treatment 



> Imatinib, dasatinib, nilotinib, and bosutinib are all approved TKIs for frontline 

therapy

> Although second-generation TKIs show deeper and faster responses, and fewer 

transformations compared with imatinib, they do not improve overall survival 

(OS) or progression-free survival (PFS) compared with imatinib

> Randomized head-to-head study of nilotinib vs dasatinib demonstrated both 

second-generation TKIs have very similar efficacy (CML212 trial)

> Not all patients achieved a deep molecular response of 4.5 (achieved by 50%–

60% of patients)

> Sustained MR4.5 makes patients eligible for treatment-free remission (TFR) 

> All TKIs provide benefit to all Sokal risk groups (low-, intermediate-, and high-

risk)

> The difference among the TKIs lies in the AE profile, and patient selection will 

largely depend on patient risk and comorbidities. An important event that drives 

choice of TKIs is the risk of arterial occlusive events; dasatinib and nilotinib show 

twice the risk vs imatinib. Bosutinib might be the second-generation TKI with the 

lowest risk, although not as low as with imatinib 

> Quality of life with second-generation TKIs vs imatinib remains unaltered 

(BFORE trial)

> Data from randomized phase III trials have demonstrated that at 5 years, 40% of 

patients on TKIs have discontinued treatment for safety or efficacy reasons, 

leading to a treatment change

ELN 2020 Treatment Recommendations in First Line

• Imatinib

• Dasatinib

• Nilotinib

• Generic imatinib

• Bosutinib

“Do not change just because you have something else 

available (soon you will not)”

“The management is more important than the drug”

Presented by Jorge Cortes, MD 

Favors imatinib Favors second-generation TKIs

• Longer follow-up

• Less cardiovascular 

toxicity 

• Similar EFS, OS

• Effective salvage

• Cost

• Faster responses

• Deeper responses

• More responses (CCyR, MMR, 

MR4.5)

• More sustained MR4.5 (more 

TFR) 

• Fewer transformations



Key Insights



CML: First-Line Treatment (1/2)  

TKIs

> TKIs continue to be an excellent treatment for patients with CML

> TKIs should not be avoided because of patient’s comorbidities. Instead, “manage the comorbidities and follow them very closely”

> Design of frontline trials

– The goal of these trials should be deep molecular responses, as we aim for TFR: “. . . with asciminib we may have that 

opportunity [early on] . . . I think it can get us there.” However, the question remains if this can be achieved in a safe manner: 

“. . . the data with ponatinib, albeit premature, make all of us wonder whether is it possible to achieve that in a safe manner,

because that would be almost ideal”

– Combination trials should be reserved for later lines

> When dasatinib and nilotinib become generic, cost will drop after 5–6 years, as adoption will become similar to generic imatinib, 

and cost will be less of a differentiator among these TKIs

TFR in frontline

> Not all patients are interested in TFR, eg, they have access to the drug or adverse events (AEs) are not an issue. Therefore, it 

should not be the physician’s goal for all CML patients

> Not achieving a deep molecular response is not treatment failure, as patients carry on with their lives and will have a normal life-

expectancy. Strategies to achieve deep molecular response in these patients need to outweigh the risks, eg, changing treatment or 

going for a clinical trial may increase AEs: “. . . if you’re just going to call it a failure, resistance, and recycle to another second-

generation TKI, you’re not doing any benefit. I call that a lateral move”

> Patients who show fluctuating PCR values for which TFR is under evaluation should not be discontinued from treatment, as these 

patients will relapse. However, for an isolated positive PCR value over the course of 5 years, treatment can be stopped



CML: First-Line Treatment (2/2)  

TFR in frontline (cont.)

> Dose de-escalation is not required to stop therapy. Once the treatment is discontinued, patient follow-up should occur 

every 1–2 months for the first 6 months

> For patients who are in CMR and want to continue treatment as maintenance, dose reductions can be considered to 

improve safety, without compromising the outcome: “. . . the overwhelming majority of patients will maintain their response”

> Predictive biomarkers for TFR: patients with better probability of achieving TFR that can be sustained have been found to 

have overexpression of an immune-related gene signature. This finding, however, is not yet ready for incorporation into 

clinical practice

Bone marrow transplant

> Follow-up for a patient undergoing transplant is once every 3 months for the first year, and after reaching a complete or 

major molecular response, once every 6 months

> A patient who is in accelerated phase upfront should be treated first with second-generation TKIs before considering a 

transplant. An exception is a patient with cytogenetic abnormalities that predict for a poor outcome (eg, chromosome 3 

inversion), who would be suitable for transplant from the start



CML: Treatment of 
Resistant/Refractory Patients 
and New Targets (including 
mutation testing)



> Despite the advances in CML treatment, there remains a portion of patients with advanced-phase disease, particularly blast phase, that will not respond durably. 

Novel approaches will need to be minimally toxic

> Blast phase disease remains an area of unmet need. Blast crisis cells are sensitive to 

– Simultaneous p53 reactivation and BCL family antagonists

– Combined treatment with inhibitors of B-catenin and BCR-ABL1, even against TKI-resistant cells

> Emerging agents

– PF-114 (fourth inhibitor of BCR-ABL1)

• No vascular occlusions or deterioration of cardiovascular parameters observed (ASH 2018, abstract 790)

• 33% of patients with BCR-ABL1/T315I had a major cytogenetic response (mCYR) (ASH 2019, abstract 1638)

– HQP1351 (olverembatinib, third-generation TKI)

• Clinical trials excluded patients treated with ponatinib or cardiovascular disease

• Promising response data (ASH 2019, abstract 493)

– Asciminib (ABL001, allosteric BCR-ABL1 inhibitor)

• Phase I trial (ASH 2020, abstract 650) in patients harboring T315I mutations; 23 out of 49 patients acheived major molecular response (MMR)

• ASCEMBL phase III trial (ASH 2020, LBA4); of note that bosutinib dose was as per label (500 mg daily) but this is not used in clinical practice, due the 

to GI-associated AEs. MMR at 24 weeks was 25.5% for ascimib vs 13.2% for bosutinib. Arteral occlusive events observed with asciminib

– CD26 (putative stem cell marker for CML stem cells) 

> BCR-ABL1 inhbition

– More complete inhibition of BCR-ABL1 appeared to correlate with higher and early MMR rates (Braun E, et al. Cancer Cell 2020)

– Clinical trials of BCR-ABL TKIs with Smo inhibitors (Hedgehog pathway) have demonstrated “. . . no evidence of clinical activity”

– Clinical trials of BCR-ABL TKIs with pioglitazone are underway, although the single-arm study “does not look very impressive”

> CML stem cells reveal elevated activation of JAK/STAT and TNF pathways relative to normal stem cells, and ruxolitinib is being investigated, although “. . . ruxolitinib 

is not a completely benign therapy, and can be somewhat immunosuppressive, and myelosuppressive”

> “. . . every month in a high-impact journal there was some new target that was implicated – for the most part, these have not advanced to clinical trial evaluation. 

When they have advanced, they’ve unfortunately been not very impressive”

> The future lies in single-cell sequencing, which can identify compound mutations, the clonal heterogeneity of advanced-phase CML and potentially actionable 

mutations, and incorporating this into the treatment algorithm “to identify patients who would maybe, unequivocally, benefit from earlier, more aggressive therapy, 

and even including transplant”

Presented by Neil Shah, MD, PhD 



Key Insights



CML: Treatment of Resistant/Refractory Patients and New 
Targets 

Assessment of TFR

> Highly sensitive technologies include digital PCR

> Some patients have good outcomes despite having detectable disease prior to TFR; therefore, it will be important to 

understand which patients need to achieve CMR and which do not prior to treatment discontinuation 

> MR4 for at least 2 years of treatment prior to discontinuation is a good guideline

Mutation detection

> Sanger sequencing has limited sensitivity, and single-cell sequencing may offer a better alternative regarding sensitivity 

and detection of compound mutations (double or multiple on the same strand of DNA): “With more advanced technologies, 

it does seem rather antiquated to rely on Sanger sequencing”

> This is mainly relevant in blast phase (not chronic phase) when the aim is to control the disease in the short term, and 

where compound mutations or an actionable mutation may play a role before getting the patient to transplant

ASCEMBL trial

> More mutations emerged in patients treated with asciminib than bosutinib in the trial, which can potentially lead to 

treatment resistance and impact the durability of response 

> Ideally, a maximal dose of asciminib can overcome resistance-conferring mutations. However, a lower dose may be 

required due to the concern for vascular events: “. . . If it’s possible to choose a higher dose that is potentially safe, it 

would make sense to pursue that”



ALL: Genetic Subsets 



> Most cases of ALL can be classified by genomics, particularly transcriptomics: “It’s really 

RNA sequencing that’s revolutionized the classification. This is true for children and 

adults”

> New subtypes are now being identified that were missing before that can potentially lead 

to novel therapeutic approaches

– Cryptic

– Polygenic (not a single fusion)

– Mutational drivers, which may vary by age

– Phenocopies 

> B-ALL subtypes are of prognostic significance in children and adults

– Ph-like ALL harboring ETV6-NTRK3 gene fusion have shown “exceptional 

response to TKI [larotrectinib]”

– CRLF2-rearranged leukemia has shown “highly variable responsiveness to JAK 

inhibitors”

– Proteolysis targeting chimeras (PROTACs) are protein degraders and “an 

interesting new therapeutic approach”

> T-ALL subtypes are of less clear prognostic significance

> Genomic analyses have influenced understanding of 

– Lineage-ambiguous leukemia (eg, ZNF384-rearranged B-ALL, BCL11B-

rearranged):  “. . . the lineage-ambiguous leukemia is increasingly the one that is 

recognized to be failing newer approaches such as CAR T-cell therapy”; “I strongly 

believe this is an entity that should go into the new classification or classifications 

that really transcend this immunophenotypic diagnosis . . .”

> Ongoing studies will identify direct and indirect therapeutic sensitivities

> Tumor intrinsic and extrinsic factors determine responsiveness to immunotherapy, eg, 

immunosignatures influence response to Blina, or genetic alterations in CD19 drive 

resistance to post-Blina

Presented by Charles Mullighan, MBBS (Hons), MSc, MD



Key Insights



ALL: Genetic Subsets 

Genomic features

> ALL is best classified using genetic-based approaches. Although these are not available in all centers, they can be streamlined into 1 main 

approach, eg, transcriptome (RNA) sequencing, which provides a huge amount of information (expression, fusion, detection, mutation detection; 

detects hyperdiploidy and hypodiploidy) and can also be made available to low/middle-income countries at a reasonable cost. Alternatively, there 

are other very powerful nongenomic approaches, such as flow cytometry, which can be used for CRLF2 expression (cell surface expression 

correlates with CRLF2 rearrangements), or FISH, which can detect the majority of alterations that drive kinase activation

> “I think it’s extremely helpful to have that diagnosis upfront. Because of course, often the best chance for response to a novel agent is initial 

treatment”

> Gene expression signatures are not replacing cytogenetics. For example, aneuploidy still needs to be diagnosed accurately. This can de done by 

cytogenetics or by RNA sequencing

> The ALL field is not yet ready for use of a biomarker to guide treatment selection

BCL2 inhibition

> There is a strong rationale for combining venetoclax and navitoclax as shown by the phase I trial (NCT03181126) in R/R ALL: “That study did 

show some very striking results that the combination was efficacious”

> The  B-cell 11B group subtype may account for a preferential responsiveness to BCL2 inhibitors

Immunotherapy

> Daratumumab is under investigation in T-ALL, as CD38 is highly expressed in many T-ALL cases

> Other therapeutic targets include CD5 and CD7

TKIs

> A subset of T-ALL cases are sensitive to dasatinib. In these cases, a maturation signature response has been identified and Lck shown to be a 

key biomarker of responsiveness to the agent. There are multiple ongoing studies to investigate this further

Ph-like ALL

> Blinatumomab or inotuzumab need to be studied in this group of patients, but leveraging the biology to target the aberrant pathways involved will 

be most important: “It looks like the determinants of response are quite different based on the agent. They’re not the same between Blina and Ino”



ALL: Role of Monoclonal and 
Bispecific Antibodies 



> The 3 most common targets in ALL are
– CD19, ubiquitously expressed throughout development of the B-cell from the pro B to the 

mature B
– CD22, which is an early molecule present in about 90%–95% of ALL
– CD20, which is a later event

> MRD negativity should be the desired endpoint
> CD20

– The true percentage of CD20+ cells is unclear: “Probably all patients with some CD20 
positivity deserve to be treated with rituximab (plus hyper-CVAD)”

> CD19
– Blinatumomab (Blina) is a BiTE antibody designed to direct cytotoxic T cells to CD19-

expressing cancer cells and is approved for use in R/R Ph– B-ALL. Blina has been approved 
in the following indications in ALL on the basis of the following studies

– Ph– R/R B-cell precursor ALL, on the basis of the phase III TOWER study of blina vs SOC. 
Study showed response rate was better in Blina arm, and 76% of responders who received 
Blina achieved MRD– status, which translated into improved OS

– Ph+ R/R B-cell precursor ALL, on the basis of the phase II ALCANTARA study of single-arm 
Blina, which showed 36% CR/CRh response and then an MRD response of 88%

– MRD+ B-cell precursor-ALL, on the basis of the BLAST trial, which showed 80% of patients 
were able to achieve an MRD– status with Blina

– There are also several ongoing combination trials
> CD22

– Inotuzumab ozogamicin (Ino) is a humanized anti-CD22 monoclonal antibody drug conjugate 
adapted with a linker to calicheamicin. Calicheamicin binds DNA and causes apoptosis

– It is approved in R/R ALL on the basis of the phase III INO-VATE study of Ino vs SOC. The 
trial showed an ORR of 81% to 30% in favor of Ino and the MRD– rate for Ino was 78% vs 
28% for the SOC arm

– Response rates to Ino do not differ on the basis of disease burden
– There are several ongoing combination trials

> “Both TOWER and the INO-VATE establish either blinatumomab or inotuzumab, respectively, as a 
bridge to transplant, as patients who had a follow-up transplant did best”

Presented by Daniel DeAngelo, MD, PhD
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ALL: Role of Monoclonal and Bispecific Antibodies (1/2) 

Sequencing

> Blina and Ino are superior to standard chemo in first and second relapse

> The field is evolving, and Blina and Ino are now also being used upfront with standard chemotherapies

> Given the demonstrated low morbidity and mortality of patients receiving these novel gents, they may be the preferred 

option vs CAR T upfront, or for a patient with no prior transplant. In the latter case, Blina and Ino are considered bridge-to-

transplant therapies

> For a patient who has already received novel therapies or is in early relapse posttransplant, CAR T therapy may be a 

reasonable choice

> Data are currently limited, although scientifically there is a rationale for avoiding Blina or Ino where CAR T therapy will be 

used, as these therapies lead to CD19 and CD22 depletion, respectively: “Intellectually it makes sense to try to avoid an 

agent where CD19 negativity is a selection for resistance to Blina and also resistance to CAR T cells . . . although it’s a 

rare development, to try to avoid Blina prior to CAR T-cell therapy”

Use of Blina and Ino in ALL patients with CNS disease 

> Bulky or active CNS can be treated with intrathecal therapy simultaneously with Ino

> Symptomatic or CNS3 disease and high blast burden will not be treated with intrathecal therapy and Blina simultaneously 

> Asymptomatic CNS2 disease can be treated either way



ALL: Role of Monoclonal and Bispecific Antibodies (2/2) 

MRD

> The goal of therapy should always be achievement of MRD– status "It is the MRD– patients, even in the relapsed-refractory setting, who do 

the best”

> There is still a lack of understanding regarding the assays for MRD assessment, and this can be technically challenging. Additionally, testing 

is not being done in the community setting as much as it should

> MRD assessment in blood vs bone marrow by NGS 

– It is feasible in the posttransplant setting where multiple blood samples are already collected

– In the upfront setting, the bone marrow is collected at the end of induction and consolidation, and therefore it can be used for MRD 

assessment

– In early relapse, MRD assessment in blood has not yet been established and the sensitivity is 10-fold less vs bone marrow

> For patients who achieve MRD negativity with Blina, and who are not candidates for transplant (eg, older patients or those who have too 

many comorbidities)

– “The approach that I’ve taken is really following the BLAST trial” (consolidate further with Blina [3–4 cycles] and go back to 

maintenance therapy)

Ph+ ALL

> One expert’s approach to treatment is to use low-intensity outpatient induction regimen with TKI plus steroids to get the patient into 

remission 

– If patient achieves MRD negativity, consolidate with reduced-intensity transplant

– If patients remains MRD+, treat with 2 cycles of Blina, followed by transplant

> The emerging question is how many patients need to go to transplant 

> The rationale for using TKIs in Ph+ ALL (dasatinib, ponatinib, asciminib) is that they reduce the potential for resistance pathways: “The idea 

is you hit multiple prongs, so you can approach a patient and minimize resistance and improve the achievement of an MRD– rate . . . we’re 

very excited by the preliminary results”



ALL: Role of CAR T Cells



> Despite Blina and Ino, median OS for R/R B-ALL remains low, at 7–8 months

> Blina and Ino have lower curative potential as monotherapy in R/R ALL

> CD19 CAR T cells can induce high CR rates even in Blina/Ino failure patients, and a subset of patients achieve durable remissions after a single 

infusion of CAR T cells, some without subsequent allogeneic hematopoietic stem cell transplantation (HSCT). CAR T therapy may

– Significantly improve remission duration and survival in lower-disease-burden patients 

– Generate better long-term survival and higher potential as a definitive therapy in earlier lines 

> Phase I/II ZUMA-3 study of brexucabtagene (CD19 CAR) in adult patients with R/R B-ALL (n = 55) showed a 70.9% CR/CRi rate with a single 

infusion

– Prior use of Ino or Blina did not impact CAR T efficacy

– CRS all grade, 89%; grade ≥3, 24%. Immune effector cell-associated neurotoxicity syndrome (ICANS) all grade, 60%; grade ≥3, 25%

– As of the data cutoff, 31% of patients who achieved CR/CRi were in ongoing remission without allo SCT

> Phase I ALLCAR19 trial of CD19-targeted CAR (AUTO1) for R/R adult B-ALL (n = 15)

– 80% of patients achieved MRD– status with CR

– “What is actually exciting and encouraging about this particular product is the toxicity profile does appear to be one of the best in adult ALL, 

with no grade 3 CRS rates, and only 16% grade 3 ICANS”

> Antigen downregulation is a major mechanism of resistance to CD19 CAR T-cell therapy in ALL, and has led to the development of CAR T cells 

with dual targeting of CD19 and CD22 

– Phase I (NCT03233854) using CD19/CD22 bispecific CAR T in R/R adult B-ALL (n = 17)

• 88% of patients achieved MRD– disease with complete remission (CR)

• 50% relapse observed in patients with CD19low CD22positive cells; therefore, the process of dual targeting requires further optimization

> Off-the-shelf CAR T (eg, UCART19 in R/R adult B-ALL [n = 7]) showed a 67% CR/CRi, although the median duration of response was 4.1 months: 

“. . . appears to be lower than what we are seeing with autologous CD19 CAR T-cell therapy, at the moment”; “I think these cells [off-the-shelf] need 

to be there, usually, about 2 or 3 months to provide disease control most of the time”

> TSLPR-targeted CAR in CRLF2-rearranged ALL is being developed 

Presented by Jae Park, MD
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ALL: Role of CAR T Cells (1/2)

Sequencing

> Ino and Blina are already used upfront; therefore, the place for CAR T will be on relapse after treatment with either of these 

agents

> Data are still lacking that suggest avoiding Blina prior to CAR T therapy. It will be important to understand when the patient 

received Blina before CAR T, as the timing of Blina may play a role in inducing treatment resistance to CAR T: “. . . in ZUMA-

3, the data show that prior blinatumomab didn’t impact the response rate. But we don’t have a clear sense of what the time 

frame was.  And, if they received blinatumomab 2 years ago, then obviously that’s a very different story than immediate prior

blinatumomab” 

> Studying CD19 density expression over time after treatment with Blina will be very important to understand whether CD19 

expression levels impact the efficacy of CAR T therapy 

> For patients who received prior Ino/Blina (eg, mini-HCVD plus Ino plus Blina), remain MRD–, have B cells, and are not 

candidates for transplant, CAR T therapy is potentially a good consolidation approach, although the durability of remission is 

not known

> For patients who are MRD+ in second or third complete response (CR2 and CR3), and are not candidates for transplant, CAR 

T therapy is a good option

Efficacy of CAR T on ITT population (all comers)

> Expected CR/CRi rate is 60%–65%

> In a phase I study of CD19-specific CAR T cells in R/R adult ALL, median OS from enrollment was 11.5 months for the entire 

population (N = 84) and 15.5 months for 56 patients receiving CAR T (Perica, et al. Leukemia 2021; 10.1038/s41375-021-

01196-3, epub ahead of print)



ALL: Role of CAR T Cells (2/2)

Transplant after CAR T therapy

> A definitive study providing this answer is lacking, and these studies are hard to design

> More likely candidates are patients with low disease burden

> Patients who show T-cell persistence (at 3 or 6 months) and B-cell aplasia can avoid transplant. However, loss of B-cell 

aplasia over time can make a patient a candidate for transplant

> Another consideration for patients with loss of B-cell aplasia and loss of T-cell persistence may be a booster with another 

CAR T  therapy

Maintenance after CAR T therapy

> This approach is being considered with TKIs for Ph+ ALL patients who do not go to transplant 

> Although not in clinical trials, maintenance with Blina post-CAR T has been tried in some patients with the goal to 

regenerate the CAR T therapy and invigorate the CAR T cells. However, responses have not been high

CNS relapse and CAR T therapy

> Many trials exclude patients with CNS disease relapse; however, it was noted that some ALL patients with relapsed CNS 

disease treated with CAR Ts (outside clinical trials) have shown responses to treatment: “. . . we definitely do believe they 

work, without added toxicity”



MDS: Low-Risk Disease



> Treatment goals
– Improvement in transfusion requirements
– Quality of life
– Survival: OS vs EFS/RFS?
– Delayed time to transformation
– Major molecular endpoints that can serve as surrogates: CR, CCgR, MMR?
– What about comorbidities?

> Treatment approaches
– Growth factors: “I actually don’t know how they got approved, or if they were approved in this disease, but they are part 

of the DNA of treating lower-risk MDS”
– Iron chelation; deferasirox in the phase II TELESTO trial: “There’s an improvement in overall survival, but it’s not 

statistically significant, and we couldn’t really make a recommendation”
– TGFβ modulation; luspatercept in the MEDALIST phase III trial showed an improvement in transfusion dependency in 

patients with ring sideroblastic anemia, with a very favorable safety profile that led to its approval: “. . . now we’re 
starting to see there is not the uptake of this compound that we expected . . . some of these patients that responded . . . 
have like transient 2-month responses that then basically disappear”

– The phase III COMMANDS trial of luspatercept to treat anemia in MDS patients: “I personally think that this drug can 
win in that context and actually could potentially take over ESAs in the frontline low-risk context”

– Immune modulation; low-dose lenalidomide in the Sintra-Rev phase III trial, in transfusion-independent anemia del(5q) 
patients, showed the transfusion-free period went from 2.8 to 6.3 years: “The data are very powerful”; “My gut feeling is 
in time, actually, these data are . . . going to show potentially an improvement in survival in a fraction of these patients”

– Hypomethylating agents (HMAs) 
• Low-dose decitabine vs azacitidine in a phase II study (NCT01720225) showed ORR of 70% achieved with 

decitabine vs 49% (P = .03), and final results will be available soon
• Oral HMA ASTX727: there “could be a role for an oral hypomethylating agent in these patients with lower-risk 

disease” and a study is ongoing
• Oral HMA CC-486, in the phase III AZA-MDS-003 trial: “We saw improvement in transfusion dependency, both of 

red cells and platelets. So this drug is effective. I think we picked the wrong dose. It was 21 days; we should have 
done 7”

– Imetelstat, telomerase inhibitor in the phase II/III IMerge study: “My concern is that if you inhibit these telomeres, 
actually you may develop eventually high-risk MDS and acute myeloid leukemia”

– “We really need more and better guidelines for the incorporation of stem cell transplant”

Presented by Guillermo Garcia-Manero, MD 



Key Insights



MDS: Low-Risk Disease (1/2)

In low-risk disease, the goal of therapy is to impact the natural history of the disease, to improve outcomes. This can be achieved by
> Altering the progression or clonal evolution of the disease by intervening early 

– Data from the phase III Sintra-Rev trial of lenalidomide vs placebo is very promising in low-risk MDS del(5q) patients 
– At MD Anderson a randomized trial was conducted in 70 patients who are transfusion independent (further details not provided), and 

the molecular data are currently being collected to assess whether some patients can be treated early 
– The role of TP53 mutation still needs to be deciphered

> Improving anemia in cytopenic patients, to improve survival
> In clonal cytopenia of undetermined significance disease, early intervention with anti-inflammatory agents (eg, anti-interleukin drugs) may 

change the natural history of the disease
Emerging agent luspatercept (inhibits SMAD2 and 3 signaling via binding to TGFβ ligands)
> Contrary to the design of the MEDALIST trial, in one expert’s opinion, luspatercept will be most effective early on as first-line in patients who 

are minimally transfusion dependent: “I fear that we are actually underusing luspatercept, and we’re putting it in a group of patients that 
probably have a very low rate of response”

> Data from the COMMANDS trial of luspatercept vs epoetin alfa for the treatment of anemia in ESA-naive, low-risk MDS patients requiring 
red blood cell transfusions will provide this answer

> In the context of supportive care, the drug should also be studied in combination with HMAs, with lenalidomide, and also in high-risk MDS
Emerging agent imetelstat (telomerase inhibitor)
> Data from the phase II/III study (MDS3001) are very promising. However, there is a lack of clarity regarding the drug’s mechanism of action. 

It was noted that MDS patients already have short telomeres; therefore, a drug that inhibits telomerase in these patients is incompatible: 
“This drug could be now potentially considered as a modifying type of entity, if, all of a sudden, we see that molecular and cytogenetic 
burdens improve. We just need to understand the mechanism of action”

> Additionally, shortening telomeres have been associated preclinically with aberrant hematopoietic differentiation; therefore, long-term 
exposure to this compound may lead to secondary side effects

> It will be interesting to see the results of the phase III data, and long-term follow-up to the study if there is a rate of transformation



MDS: Low-Risk Disease (2/2)

Emerging agent roxadustat (HIFα inhibitor)

> “The data suggest that this would be another drug for anemia”

Transplantation

> The decision to transplant is multifactorial and must include consideration of the patient’s age, type of donor and risk of 

transplantation, mutation profile, transfusion status (dependent or independent), cytopenia or not, and comorbidities: “. . . if 

patient has good age and the donor is acceptable, and the chance of early mortality is relatively low, I’m starting to send 

those patients for a transplant consideration”

> Patients with low-risk MDS for whom HMA therapy fails should also be considered for transplant, as the survival in these 

patients is <2 years

> More data are needed to be able to understand when a patient may progresses, as “the kinetics of the disease are not 

really very predictable,” and to enable clearer decisions regarding when to transplant

Molecular responses

> Cytogenetic molecular responses associated with improved outcomes using doublets, eg, with venetoclax, with 

magrolimab, do not appear to play a role in low-risk MDS, but they may in high-risk MDS

> “I think we need to start thinking this way [cytogenetic response], not just transfusion independence for 8 weeks, which is 

the only thing that the agency [FDA] thinks about”

> It was noted that in low-risk MDS, best molecular response can be used to decide when to take a patient to transplant



MDS: High-Risk Disease



> Traditionally, the revised IPSS is used to classify MDS patients. However, “. . . there 
are a lot of patients we label as lower risk that we should reconsider thinking of as a 
higher risk”

> HMAs remain the main and only treatment option. However, “they are clearly not 
enough . . . and don’t work well in many patients”

> Use of HMAs
– For a subset of patients who are not cytopenic or anemic, starting HMAs at a 

later time point will not impact outcomes
– HMAs alone improve erythropoiesis but do not appear to alter cytogenetic 

responses or mutation status
> Allo SCT upfront is the only curative option in high-risk patients. Important 

considerations to achieve best responses include timing of transplant, treatment before 
transplant, and maintenance posttransplant 

> TP53 mutation (Hunter AM, et al. Blood Adv. 2021;5(4):1017-1028)
– Patients treated with HMA who cleared the TP53 mutation prior to transplant had 

better outcomes vs those with TP53 persistence
– “. . . we should incorporate this in the clinical trials currently . . . the survival rates 

are really less than 20% if you go with a detectable P53 mutation to transplant”
> Oral decitabine

– The ASCERTAIN trial demonstrated 99% bioequivalence to IV decitabine, ORR 
61.7% (CR 22%), and median OS NR (median follow-up 24.7 mo)

– Role
• Upfront HR-MDS alternative
• Maintenance among responders
• Future combinations for total oral therapy

> Treatment options in MDS after HMA failure
– Add back venetoclax
– Intensive chemotherapy
– Mini-CLA ± Ven in patients with normal karyotype
– IDH2 (5%–10%): enasidenib
– IDH1 (5%): ivosidenib
– FLT3 (15%): multiple FLT3 agents
– NPM1 (1%): ara-C–based therapies

Presented by Rami Komrokji, MD

• “. . . venetoclax will be the hammer that we probably could use prior to transplant to 

achieve high responses, but obviously, the downside of it is the myelosuppression”

• “. . . the appealing part of pevonedistat is that the responders had really durable 

response in the phase II . . . and not much additive toxicity”

• “. . . sabatolimab is very appealing in the mechanism of action . . . what’s interesting is 

durability of responses and no major immune-mediated reactions, compared to the 

PD-1, PD-L1 inhibitors”

“We really have to think of this disease as a continuum”

• “. . . In the pretransplant, I 

think HMA-Ven will really have 

a good role”

• “. . . In the TP53 . . . HMA-

Magro looks pretty promising”

• “. . . the ASXL1 mutant . . . 

there is really some good data 

with HMA-Ven, 

retrospectively, and HMA-

Magro”

• “. . . in older patients, not 

candidates for transplant . . . 

pevonedistat, sabatolimab 

seem to be appealing”

Upfront HMA Combinations

Total therapy in HR-MDS Which combination for whom?



Key Insights



MDS: High-Risk Disease (1/2)

There is a need to have a better definition of high-risk MDS, as about 25% of low-risk MDS patients die within 2 years of 

diagnosis and they may qualify as high risk

Use of doublet combination therapy

> In combination trials, a surrogate endpoint like CR is the best indicator of restoring hematopoiesis in high-risk patients

> There are a number of ongoing combination trials, and there is hope for the compounds involved to be active and effective: “Once 

we get a drug approved, that will be the gate to more studies.” However, some of the data raise questions on the design of the 

trials

– CR data from the phase II study of venetoclax plus azacitidine are not concordant with the randomized phase III data of 

venetoclax plus azacitidine vs azacitidine 

– APR-246 plus azacitidine, which showed very promising data (Sallman et al. J Clin Oncol. 2021;39(14):1584 and Cluzeau et 

al. J Clin Oncol. 2021;39(14):1575) has not yet been approved, and also was an underpowered study

– The phase III PANTHER trial of pevonedistat plus azacitidine did not meet the predefined statistical significance for EFS

– The phase III INSPIRE study assessing rigosertib plus BSC was underpowered and did not meet its primary endpoint of 

improved survival

Clinical trial design

> Clinical trials should be designed to separate molecular entities or stratify for molecular high-risk features, eg, TP53 mutation, or 

there will be a dichotomy between response rates and outcomes, particularly in the context of TP53-mutated disease: “. . . we 

should start separating the P53 out of the general randomization, and then just have P53-specific studies.” “. . . I fear that by not 

doing this, magrolimab may not make it . . . if all of these people have P53-mutated disease”

> An important mutation to also consider in clinical trial design is ASXL1, as patients harboring this mutation have inferior responses 

to HMAs



MDS: High-Risk Disease (2/2)

Molecular signatures

> A molecular classification of MDS is much needed, and the data from thousands of patients will become available via the 

International Working Group consortium soon

> Cytogenetics to assess response in MDS remains controversial, eg, patients with del(5q) clearance may relapse after 

transplant, as clearance happens in the common myeloid progenitor cells but not in the stem cells

> Next-generation sequencing is a suitable tool to assess response and will be more commonly used 

Secondary MDS 

> Cancer patients who are being treated with chemo and have CHIP mutations have a 12-fold higher risk of developing 

therapy-related MDS than other patients; therefore, the risk-benefit of chemo use, eg, adjuvant chemo, should be 

assessed



AML: Newly Diagnosed 
Patients (including FLT3- and 
IDH1/2-mutated disease)



> In AML, patients now can be treated on the basis of cytogenetic and biologic features
> The following considerations are taken into account when deciding treatment: karyotype (favorable, intermediate, low 

risk); mutational analysis (IDH1/2, FLT3, TP53 mutation); flow cytometry (CD33 and CD123 expression)
> FLT3-mutant AML

– Fit patients
• The standard of care is shifting toward second-generation inhibitor plus 7+3. Data with gilteritinib and 

crenolanib show “about 10%, 15% improvement over midostaurin.” Patients achieving CR will go for allo SCT; 
otherwise, TKI therapy is continued during consolidation and maintenance

– Unfit patients
• This remains an open question, “although venetoclax-azacitidine is a very effective regimen” 
• Other possibilities include sorafenib-azacitidine: “Overall response rates were actually pretty good with this 

combination,” FLT3 inhibitors plus HMA, and data are emerging for triplet with venetoclax, eg, quizartinib plus 
decitabine plus Ven: “Very small numbers, but very impressive data” (Yilmaz et al. EHA 2021. Abstract EP430)

> IDH1/2-mutant AML
– Two IDH inhibitors: ivosidenib and enasidenib
– There are a number of ongoing trials with combinations to try to improve outcomes, eg, enasidenib plus azacitidine 

in IDH2-mutant AML (DiNardo et al. EHA 2021. Abstract EP465), Ven plus Aza in IDH1/2-mutant AML (Patz et al. 
ASH 2020. Abstract 1944), and ivosidenib plus Ven ± Aza in IDH1-mutant AML (Lachowiez et al. EHA 2021. 
Abstract S136)

> Patients with no targetable mutations
– Fit patients

• 7+3 plus gemtuzumab ozogamicin (GO) in low- and intermediate-risk patients
• CPX-351 for younger, fit AML-MRC and t-AML patients, and eligible for transplant (Lancet et al. Lancet 

Haematol. 2021)
– Unfit patients

• Ven plus Aza in AML-MRC and t-AML patients (Pullarkat et al. ASCO 2021. Abstract 7011)
> For patients with TP53 mutation: “. . . would consider clinical trial, potentially with APR or magrolimab”
> Maintenance therapy will be given to

– Patients in CR1 following induction and 1–2 cycles of consolidation, not eligible for allo SCT (QUAZAR trial). 
“However, this is not true maintenance . . . you prolong the relapse-free interval, but eventually all patients die of 
their disease”

– Patients posttransplant, who may benefit from sorafenib or TKI therapy (SORMAIN trial)
> “MRD tends to be predictive after induction, after consolidation, and in all cytogenetic categories of the disease after 

intensive chemotherapy. We’re now seeing that it can also predict for outcomes after less-intensive therapy. . . . MRD 
status may also predict for what type of transplant you’re going to be offering your AML patients”

Presented by Eunice Wang, MD



Key Takeaways



AML: Newly Diagnosed Patients (1/2) 

Patients ineligible for intensive chemo

> HMA-Ven is standard of care for patients (with no TP53 mutation) unfit for intensive chemo

> FLT3-mutant AML subset

– In a patient with a FLT3 mutation not eligible for intensive chemo, the frontline addition of a FLT3 inhibitor to Ven may add more benefit, as 

opposed to using Aza-Ven: “I think a Ven-FLT3 inhibitor might be the way to go in those older unfit patients.” The question remains if the triplet 

Aza-Ven plus FLT3 inhibitor will be better than Ven plus FLT3 inhibitor

> Younger patients with adverse risks

– As shown by the VIALE-A trial of improved outcomes with HMA-Ven vs HMA in unfit older patients, the combination may also be an option for 

younger patients with adverse cytogenetics, complex karyotype, TP53 mutation, with the intent to get them to transplant 

– The AML cooperative group is planning a study in younger adverse-risk patients, to randomize Aza-Ven vs CPX-351 vs CPX-351–Ven and 

measure MRD negativity and transplant rate

Patients eligible for intensive chemo

> FLT3-mutant AML subset

– The data from second-generation TKIs in combination with 7+3 are very compelling. It has led to 80%–90% complete remission rates and 70%–

75% two-year survival rates in this patient population, and some of these patients have not yet undergone transplant

> Young patients

– Intensive chemo FLAG-Ida–Ven or CLIA-Ven look very promising for this patient population (with no del[17p] or TP53 mutation or high allele 

burden) and may be the way forward: “I do think that in younger, more fit patients, you can actually increase the intensity and improve upon the 

standard 7+3 rather than adding GO, for example”

– In relation to using FLAG-Ida or FLAG-Ida–Ven instead of CPX-351 (plus Ven) it was noted, “It’s really hard to see where to use it with FLAG-

IDA–Ven, CLIA-Ven giving such good responses in pretty much everybody but the TP53, del(17p) . . .”

– It was pointed out, though, that these combinations are not reimbursed in all treatment centers (as they are not part of the NCCN guidelines)

> Combination trial with less-intensive chemo

– “I think that’s the direction we want to go in. . . . If these triplets, like Aza-Ven-FLT3 or Aza-Ven-IDH, or Aza-Ven-CD47 . . . look really good, then 

I think that would be the next trial. . . . Can we actually use lower-intensity and start comparing it [vs intensive chemo]?”



AML: Newly Diagnosed Patients (2/2) 

AML-MRC and t-AML subsets

> Opinions were split between usage of CPX-351 or HMA-Ven as bridge to transplant for fit patients 

– “. . . if it’s a patient that has AML-MRC or therapy-related AML, and they can go to transplant, I really prefer CPX . . .”; “What is also 

now a little bit swaying me is the long-term, 5-year survival data that was shown, saying there is significant benefit. I don’t know that 

we have 5-year data with venetoclax-azacitidine posttransplant”

– “If I’m going to transplant and somebody goes to 70, I’m probably going to lean towards HMA-Ven still and get them to transplant”

MRD

> For many of the ongoing trials (also with low-intensity chemo) it will be very important to assess MRD negativity rates, as MRD is predictive 

of response and allows decision-making on which regimens can provide a deeper response and when to take the patient to transplant

> It is important, though, to standardize MRD assessment in AML before in can be incorporated widely in clinical practice

> However, “When we have MRD+ disease in the current time point, one of the reasons we haven’t used MRD is we don’t have an MRD 

eraser. . . . As we move therapy forward . . . and we can eradicate MRD, then I think everybody will quickly adopt this into their practice, 

because we can do something with it”

Oral azacitidine as maintenance therapy

> In the phase III QUAZAR trial, the percentage of patients benefiting from oral azacitidine is very small, as the eligibility criteria are very 

restrictive; older patients who achieve CR can only receive 1–2 cycles of consolidation therapy, and are not transplant eligible: “We just don’t 

have patients that really would fall into that category”

> Additionally, azacitidine is not considered a true maintenance therapy, as it does not maintain remission, but rather delays the time to when 

the patient relapses: “. . . It’s not maintaining a remission. Those curves come together”



AML: Relapsed/Refractory 
Patients (including FLT3- and 
IDH1/2-mutated disease)



Targeting FLT3 mutations
> There are 2 types of FLT3 inhibitors, type 1 and type 2. Type 2 inhibitors predominantly hit only the ITD 

domain, whereas type 1 targets both ITD and TKD domains: “This may be drugs that we can use in 
different sequential or combination approaches”

> Gilteritinib is approved in R/R FLT3-mutant AML on the basis of the phase III ADMIRAL trial: “Very 
impactful data, . . . even if they were equal [gilteritinib and salvage chemo], the ease of giving the drug 
outpatient, and is better tolerated would be sufficient”

> Furthermore, gilteritinib can maintain single-agent response rates of 45%–50% in relapsed AML, 
irrespective of whether patients receive a prior TKI (midostaurin, sorafenib)

> Combinations with venetoclax
– Phase Ib study of venetoclax plus gilteritinib in R/R AML (Altman JK, et al. EHA 2021. Abstract 

S135) with an encouraging modified composite CR (mCRc) rate of 80%: “. . . the issue we see 
with pretty much all the venetoclax combinations . . . is myelosuppression”

– Triple combination of HMA-Ven plus FLT3 inhibitor produced higher FLT3 PCR clearance, MRD 
negativity, and improved median OS vs doublets of HMA plus FLT3 inhibitor (Yilmaz et al. EHA 
2021. Abstract EP464)

Targeting IDH1 and IDH2 mutations
> CRc rates can increase from 30%–35% with single-agent IDH inhibitors to 55%–60% in combination 

with HMA, and now the triplet with Ven is being studied
> HMA-Ven has been found to rescue patients after failure of IDH inhibitor therapy, and vice versa with 

HMA-Ven frontline followed by IDH-Ven therapy (Hammond et al. ASH 2020. Abstract 590)
> HMA-Ven plus ivosidenib has shown 1-year OS of 50% in R/R-AML (Lachowiez, et al. EHA 2021. 

Abstract S136)
Chemotherapy
> In the R/R setting: “We’re still using this in the relapse setting, although it’s quite depressing . . . people 

argue a lot about what intensive chemo could be better or not in salvage. I don’t think it matters. It really 
matters what you add to it, a FLT3, IDH, or drugs like venetoclax”

> FLAG-Ida plus Ven has shown a true CR rate close to 70%, with MRD negativity of 70%: “For people 
who don’t have a targetable FLT3/IDH/TP53, this is our regimen of choice, if they are young, healthy, 
can tolerate intensive chemo, and we want to move them quickly to a stem cell transplant”

Immunotherapy
> In AML the focus is on CD47-SIRPα that activates macrophages, NK cell-based, and potentially 

dendritic cell-based therapies

Presented by Naval Daver, MD



Key Insights



AML: Relapsed/Refractory Patients (including FLT3- and 
IDH1/2-mutated disease) (1/2)

FLT3-mutant AML subset

> In the relapse setting, FLT3 inhibitor is used in combination, rather than as single agent. It is still unclear if the optimal combination regimen is with Ven plus 

FLT3 inhibitor (gilteritinib) or Ven-HMA plus FLT3 inhibitor (gilteritinib): “I think we are going more with HMA-Ven-FLT3, because we know there are other 

pathways of resistance . . . where HMA may help”

IDH1/2-mutant AML subset

> Adding an IDH inhibitor post–HMA-Ven provides a strong synergistic effect, and the data are very promising (Hammond et al. ASH 2020, Abstract 590)

Patients with high-risk features

> In chemo-eligible patients who have a long first remission (>6–9 months), the choice of therapy is a cytarabine-based regimen and move to transplant

> For patients who have an early remission, the molecular features in this group of patients (FLT3 mutation, IDH1/2 mutation, TP53 mutation, MLL 

rearrangements, NPM1 mutation) need to be considered to evaluate candidate therapies, eg, menin inhibitors or anti-CD47: “I think this is going to be an 

emerging very exciting area of menin inhibitors”

MLL rearrangements

> It was noted that for a patient with a remission of 12 months who is MLL+, the choice could be a menin inhibitor, as the data are very encouraging (phase I/II 

AUGMENT-101 trial, phase I/II KOMET-001 trial) or FLAG-Ida plus Ven, as this treatment has also shown good responses in these patients: “. . . once the 

menin inhibitors go into combo, which should happen soon with HMA-Ven or chemo, I think they will definitely take over that space, if what we’re seeing now 

continues”

> Importantly as well, menin inhibitors in the clinical trials have shown very good safety profiles, with little myelosuppression: “I am really enthusiastic that they will 

become the new class of targetable agents for AML as well as for ALL”

> It is believed menin inhibitors plus HMA-Ven or chemo will eventually take over the therapeutic space in this group of patients 

TP53 mutation

> Although the data are not yet published, it was noted that magrolimab and APR-246 are not active in the R/R setting. Instead, other approaches like CAR T or 

CAR NK cells may be an option, although AML still misses a target surface antigen with proven high efficacy rates, like CD19 for ALL

> Although the initial data with cellular therapy are encouraging, it was noted that CARs and bispecifics will likely never reach the CR rates achieved in ALL

> An agent under investigation is the induced pluripotent stem cells (iPSC-NK cells), FT516. These engineered NK cells express CD16 to induce antibody-

dependent cellular cytotoxicity. For this mode of action to be active, patients who receive this treatment need to be cytoreduced and have low-burden disease. 

TP53 disease is a nonproliferative, low-burden disease, which, therefore, can favor use of these agents



AML: Relapsed/Refractory Patients (including FLT3- and 
IDH1/2-mutated disease) (2/2)

Bispecifics

> Similar to cellular therapy, use of bispecifics can lead to 70%–80% CRS rates, requires close monitoring of patients, and inpatient 

administration. However, response rates of 30%–35% would not justify their use, when there are other agents with outpatient administration 

and tolerable safety profiles showing equal response rates (eg, IDH1/2 inhibitors and FLT3 inhibitors): “I think the BiTEs are stuck in the 

middle with this lower response rate, but you have to do all of the other things”

> “. . . we’ve looked at a lot of these in clinical trials, and invariably we get . . . severe CRS, neurotox, and we’re just not seeing the high 

response rates”

> Combination of bispecifics with anti–PD-1 or anti-CD47 may be worth exploring. Also, bispecifics that activate NK cells or NK and 

macrophages (rather than T cells) are under investigation

MCL1 inhibitors

> MCL1 is very relevant in AML, and despite the concerns for cardiac toxicity, it remains an important target to be investigated. However, it was 

noted that preliminary data with MCL1 inhibitors have not been encouraging: “. . . the MCL1 inhibitors have been a little disappointing. . . . 

Lots of toxicity, not high response rates”

> Targeting the pathway more upstream may provide another treatment approach

Other novel agents under investigation: Syk inhibitors, CD70

> The INTERCEPT trial, awaiting grant approval, is an 8-arm study investigating different combination regimens that target early relapse and 

changes in disease characteristics. By single-cell sequencing in real time time, it aims to demonstrate that targeting rising MRD in patients 

with AML may be an effective approach to maintaining patients in remission for longer “and not wait for the full-blown disease”

CAR T therapies

> “NK and CAR T therapies is what I am most hopeful [for], and some of the early data are encouraging. I think that is what will take us out of 

this whole molecular chasing of clones, to hitting everything with a mutation agnostic [approach]”



US Headquarters
5901-C Peachtree Dunwoody Road NE 

Suite 200, Atlanta, GA 30328, US

EU Headquarters
Wilhelmina van Pruisenweg 104

2595 AN The Hague, the Netherlands

aptitudehealth.com

Copyright © 2021 Aptitude Health. All Rights Reserved. APTITUDE HEALTH® is a federally registered service mark of Aptitude Health Holdings, LLC

https://twitter.com/aptitude_health
https://www.facebook.com/aptitudehealth/
https://www.linkedin.com/company/aptitude-health/
http://www.aptitudehealth.com/

