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Meeting Agenda
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Time (CT) Topic Speaker/Moderator

5.00 PM – 5.10 PM Welcome, Introductions, and Meeting Overview Elias Jabbour, MD

5.10 PM – 5.30 PM MRD in ALL Aaron Logan, MD

5.30 PM – 5.50 PM Bispecific Approaches in ALL
Ibrahim Aldoss, MD;

Patrick Brown, MD

5.50 PM – 6.10 PM Anti-CD19 CAR Ts in ALL
Bijal Shah, MD, MS;

Jae Park, MD

6.10 PM – 7.10 PM Case-Based Discussion on Therapy Decisions in ALL All

7.10 PM – 7.20 PM BREAK

7.20 PM – 7.40 PM Generation of an Algorithm All 

7.40 PM – 8.00 PM Conclusions and Next Steps Elias Jabbour, MD



Objectives and Methodology

> The objective of this meeting was to generate expert consensus discussion around 
bispecifics and CAR T on their respective roles in the treatment of ALL, leading to 
a potential treatment algorithm

> The meeting consisted of 2 parts

Part 1:
1. Expert overview and update of actual available scientific data: MRD, bispecifics, and CAR T in 

ALL

2. Case-based discussions to assess clinical areas where specific therapies may be warranted

Part 2:
Determination of drivers for therapeutic choice and development of a treatment algorithm that is 
based on expert overview and clinical cases
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Generation of an Algorithm

> Advisors discussed parameters that would impact their decision of therapy choice 
in ALL
− Identified main parameters were: MRD positivity, disease burden, whether there is a plan for 

ASCT, history of extramedullary disease, prior therapies, mutational status, number of relapses, 
and whether the patient has relapsed after a previous ASCT

> Ultimately, the experts agreed that many parameters factor into the decision 
between bispecifics and CAR T.  Both clinical aspects and external factors (eg, 
cost) may dictate one choice over the other 

> On the basis of the expert output, schematics were developed that may serve as a 
basis for future discussion 
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Key Insights: Main Drivers of 
Therapy Choice in ALL



Parameters for Choice of Therapy in ALL (1/3)
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MRD+ Disease

With MRD positivity in first remission (within 2 cycles of 

treatment), blinatumomab will most likely be used, as CAR T is 

not yet used in this setting

> Most patients who receive blinatumomab for MRD+ disease will 

receive SCT. NGS may play a role in the future to determine 

patients who may not need a transplant

For MRD+ disease post-relapse, CAR T is preferred by 

advisors, if it is available

Disease Burden

Choice of therapy for ALL may be guided by disease burden

> Between bispecific options, blinatumomab is ideally used in 

patients with a low disease burden (<50% blasts), while 

inotuzumab is considered in patients with high disease burden 

(>50% blasts)

> Patients receiving blinatumomab may benefit from cytoreduction

> Some advisors also prefer to use CAR T for patients with high 

disease burden

Plan for ASCT 

For patients who have a clear transplant plan, either CAR T or 

blinatumomab may be utilized, unless the patient has high 

disease burden

> All other factors being equal, blinatumomab may be an easier 

and less expensive option in this setting

Dr Aldoss:

If the patient’s disease burden is low and the plan is to 

go to transplant and we have a donor aligned,  

blinatumomab is a very reasonable option. The 

response will be high, and it is safe to go to transplant 

with curative intent. 

“
“



Parameters for Choice of Therapy in ALL (2/3)
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Prior Therapy

Patients who have received prior treatment with blinatumomab 

could be treated with either inotuzumab or CAR T

> Following blinatumomab, inotuzumab could be used as a bridge 

to CAR T

Patients who previously received anti-CD19 CAR T therapy will 

be treated with CD22-targeted therapy

Mutations

Blinatumomab is preferred for patients with Philadelphia-like 

ALL or with TP53 mutations

> Currently, blinatumomab is more evidence based in this setting 

than CAR T

> Some advisors would use inotuzumab for Ph-like ALL

Extramedullary Disease

For patients with a history of EMD, including CNS disease, 

advisors agreed they would use CAR T 

> Advisors agreed that blinatumomab is not the best option in this 

setting

Dr Jabbour:

You can cytoreduce with mini-CVD + Ino or Blina, 

depending on the tumor burden. You reduce the tumor 

burden and deliver your CAR T in a safer and more 

optimized situation.

“

“

Dr Stock:

I don’t think that I would feel comfortable with Ino/Blina 

followed by CAR T, because I worry that there might still 

be relapse. Although it’s certainly something to consider 

and especially in somebody who doesn’t have a good 

donor or isn’t a good transplant candidate for many other 

reasons, which we see all the time. 

“
“



Parameters for Choice of Therapy in ALL (3/3)
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Relapsed Disease Post-ASCT

CAR T without transplant may be considered as consolidation 

for a patient who has relapsed after a prior transplant

> The majority of the advisors prefer not to use a second 

transplant 

> It was cautioned, however, that there are no data yet on CAR T 

without subsequent transplant

Some advisors favor a sequential approach of inotuzumab/ 

blinatumomab followed by CAR T

> However, some advisors are hesitant about this approach, on 

the basis of concern with CD19 antigen downregulation following 

blinatumomab; the extent to which this would impact sequencing 

CD19-targeted therapies remains to be determined

Which Relapse?

Blinatumomab is preferred for first relapse, while advisors 

favor CAR T for later relapse (second, third, and beyond)

> It was noted that, practically speaking, patients will often still 

receive inotuzumab or blinatumomab while waiting to receive 

CAR T

Dr Aldoss:

For patient relapse after transplant, I tend to do CAR T 

cell rather than blinatumomab or inotuzumab because 

it’s not always feasible to go to a second transplant in 

these cases. But, I still recommend second transplant 

if they go to remission and they’re still fit and they 

have a reasonable donor. 

“

“
Dr Brown:

Is blinatumomab the causative factor that predisposes 

the patient to respond poorly to CAR T? No, it’s simply 

an epiphenomenon that identifies a higher-risk group. 

When you look at the data with Blina, the mechanism of 

resistance is not CD19 escape. In the vast, vast 

majority, it’s that the patients don’t respond to Blina 

because their T cells aren’t getting activated. And it 

really doesn’t put any negative selection pressure on 

CD19. 

“

“



Main Drivers of Therapy Choice

> The following main drivers were discussed/determined during this discussion
− MRD positivity

− Disease burden

− Plan for ASCT

− Extramedullary disease

− Prior therapy

− Mutational status, including Philadelphia-like disease

− Number of relapses

− Relapsed disease post-ASCT
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Schematics
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Disease Burden
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Plan for ASCT
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Extramedullary Disease
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Prior Therapies
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Relapsed Disease
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Ph-Like ALL
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Key Insights: 
Expert Presentations

MRD

Bispecifics

Anti-CD19 CAR T
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MRD in ALL

Aaron Logan, MD

Main Slides and Conclusions



MRD Is an Essential Component of Patient Evaluation 
Over the Course of Sequential Therapy

ALL 
subtype

Methods End of induction
Consolidation/ 
Intensification

Maintenance
Pre-
transplant

Post-transplant

Ph–
NGS (Ig/TCR) 
or MFC

Essential Every 2–3 mo Every 3–6 mo Essential Every 2–3 mo

Ph+
BCR-ABL
RQ-PCR, NGS 
(Ig/TCR), or MFC

Essential Every 2–3 mo Every 3–6 mo Essential Every 2–3 mo

Akabane and Logan. Clin Adv Hematol Oncol. 2020; 18(7):413-422.



Limited Utilization of MRD Testing in Community Settings 
Further education is needed
Participants (N = 180) were practicing oncologists or hematologists, with 2–35 years experience, who actively monitored or 

treated ≥ 5 BCP-ALL patients during the study, working in either academic or community practice*

*Of the community treaters, most were affiliated with non-teaching hospitals (n = 59, 59%) and worked in a group practice of 6–20 physicians (n = 56, 56%). 
BCP-ALL, B-cell precursor acute lymphoblastic leukemia; MRD, measurable/minimal residual disease.
Kim C, et al. Hematology. 2019;24:70-78.

73%

52%

64%

46%

22%

31%

51%

36%
39%

36%

47%

36%

Immediately after 
completion of 

induction therapy

Immediately after 
completion of 

consolidation therapy

During maintenance 
therapy

Immediately after 
completion of 

maintenance therapy

While in remission During or after 
treatment following 

relapse

Induction Consolidation Maintenance Remission

Academic
Community



• MRD quantification is an essential component in the management of ALL
• It is a strong prognostic factor for OS and EFS

• The first small-volume (≤3 mL) pull of bone marrow aspirate should be used for MRD 
quantification

• Flow-based and NGS-based MRD quantification have high correlation for ≥10–4 leukemia 
burden

• Providers may choose which methodology works best in their practice environment

• Emerging evidence supports use of NGS with deeper sensitivity

• On the basis of current evidence, serial monitoring of MRD is recommended

• Additional studies are needed to contextualize MRD for different genotypes and to 
determine optimal, and cost-effective, testing frequency

MRD Summary



Bispecific Approaches in ALL

Ibrahim Aldoss, MD

Patrick Brown, MD

Main Slides and Conclusions



Blinatumomab Therapy in Adult ALL

Favorable response

> MRD/low disease burden

• Absence of EMD

> Early MRD 

• Better remission durability

> Available donor in R/R setting  

No impact “still favorable” response

> Old age

> High-risk genetics 

> Relapse post-HCT

Limited response 

• High disease burden

➢ Cytoreduction/in combination

• EMD – history/present 

➢ In combination/higher dose/cytoreduction 

• High PB circulating T reg



Optimal Use for Blinatumomab in R/R B-Cell ALL in Adults

➢ Low disease burden 

➢High disease burden: to consider blina in combination or pre-cytoreduction

➢ Lack of bulky EMD

➢Caution with active or extensive history 

➢Blina in combination in such cases

➢ Eligible for alloHCT consolidation 

➢At least for R/R disease

➢ Provide adequate IT chemo during and post-therapy





Anti-CD19 CAR Ts in ALL

Bijal Shah, MD, MS

Jae Park, MD

Main Slides and Conclusions



CAR T-Cell Efficacy

No. 
[Evaluable]

>5%
blasts

%Adult %CR
%MRD 

Neg
%AlloSCT

Consol
Median 
EFS/RFS

C
D

2
8

MSKCC* 31 [30] 100% 100% 77% 63% 27% ~6mo

JCAR15* 32[27] 100% 100% 56% NR NR 4.4mo

NCI 21 [19] 75% 33% 74% 63% 53% ~6mo

ZUMA-3 55 [55] 100% 100% 71% 69% 18% ~12mo

4
1

B
B

Eliana 75 [75] 100% 17% 87% 81% 11% ~12mo

U Penn 35 [35] 77% 100% 69% 54%** 26% ~6mo

FHCC 30 [29] 66% 100% 100% 93% 45% ~6mo

*Analysis of those with ≥5% blasts

JH Park et al. AACR 2017. (MSKCC) DeAngelo DJ, et al.  SITC 2017, Abstract#P217 (JCAR15)
NE Olson, et al. ASCO 2018, Abstract# 7007 (JCAR15)   Lancet, 2015 Feb; 385(9967): 517-28. (NCI)
Lancet. 2021 Jun 3:S0140-6736(21)01222-8.  (Zuma 3) N Engl J Med. 2018 Feb 1;378(5):439-448 (Eliana)
J Clin Oncol. 2020 Feb. 38(5): 415-422. (Upenn) J Clin Invest. 2016 Jun 1;126(6):2123-38. (FHCC)



Perspective: Adult ALL

Line N OCR SCT Med OS 12mo OS 24mo OS 36mo OS

Chemotherapy 1st Relapse 1618 40% 28% 5.8mo 26% ~15% 11%

Inotuzumab 1st,2nd Relapse 164 74% 40% 7.7mo ~35% 23% 20%

Blinatumomab Any Relapse 259 47% 31% 7.5mo 34% 23% 18%

Zuma3 (Ph1/1e6)
Refractory, 

>2nd Relapse
23 83% 13% 16.1mo 72% - -

Zuma3 (Phase 2)
Refractory, 

>2nd Relapse
55 71% 18% 18.2mo 71% - -

Zuma3 (combined)
Refractory, 

>2nd Relapse
78 72% 17% 22.4mo 72% - -

Haematologica 2016;101(12):1524-1533
Cancer 2019;125:2474-2487
Cancer. 2021 Feb 15;127(4):554-559.
Blood. 2021 Jul 8;138(1):11-22 
Lancet. 2021 Jun 3:S0140-6736(21)01222-8.



Summary 

• CD19 CAR T cells induce 80% CR in R/R B-ALL regardless of BM blast %
• ~40% of patients will obtain durable clinical remission after CD19 CAR w/ or without subsequent HSCT 

• It’s one time-treatment, a single infusion of cells 

• Potential to dramatically decrease treatment duration and used as a consolidation 

• Patients with low disease burden appears to gain the most clinical benefit with long-term 
remission and lower toxicity in ALL

• Opportunity to modify disease or select more suitable patients for CD19 CAR 

• Moving CD19 CAR to earlier tx line in ALL in more chemo-sensitive dz state will further improve 
efficacy 

• Several approaches to reduce relapse rates and improve safety 
• Humanized or binding optimized scFv, armored CAR T cells (IL18), Bispecific CAR, AlloCAR 

• Prophylactic use of different cytokine-directed therapies to reduce CRS and NTX 

• Additional genetic modification capability will allow us to continue to develop better 
versions of the therapy.  It’s just a beginning! 



Key Insights: Case-Based 
Discussion on Therapy 
Decisions in ALL



Case-Based Discussion on Therapy Decisions in ALL

> Advisors were presented with 5 fictitious case studies and were asked to discuss 
what their personal approach to treatment would be
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• 38-year-old female presents with fatigue and increased bruising
− No PMH except for borderline hypertension

− Lives alone with a dog; paralegal

• Exam: no lymphadenopathy, lungs clear, normal cardiac exam, no 
hepatosplenomegaly, occasional bruising, cranial nerves intact, normal 
musculoskeletal exam

• Labs: WBC 4.7K/µL (7 segs/13 lymph/1 mono/79 blasts); Hgb 8.2 g/dL, 
platelets 36K/µL

• LDH = 356 U/L, LFTs, Bili – normal, creatinine 0.9 mg/dL

• Uric acid = 7.1 mg/dL

• BM exam: 95% cellular; 90% blasts: CD10+, CD19+, CD22+, CD34+, 
HLA-DR+

• Molecular diagnostics: BCR/ABL negative; CRLF2 positive by FCM and 
FISH 

• Cytogenetics: diploid

• Considerations for how to approach post-remission consolidation 
therapy

− Role of MRD?

− Role of transplant?

Case 1: Frontline Ph-Like ALL

Treatment of Frontline Ph-Like ALL

For frontline treatment of a young CRLF2+ patient, advisors 

would use a pediatric regimen (C10403 or augmented BFM) 

followed by an allo-transplant in first remission, even with MRD 

negativity

Advisors would also consider using mini-HCVD + inotuzumab + 

blinatumomab if it were reimbursable in the frontline setting 

> Future studies will help determine whether transplant is 

necessary in Ph-like patients who receive blinatumomab or 

inotuzumab

Case 1
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Case 2

Case 2: MRD+ Ph-Like ALL

Treatment of MRD+ Ph-Like ALL

Advisors would typically wait until after consolidation to decide 

whether to change therapy

> If the patient is still MRD+ after consolidation, blinatumomab will 

be given

> On the basis of the patient’s CRLF2 status, advisors would take 

this patient to transplant after blinatumomab

Dr Shah:

I’m going to use blinatumomab. I’ve already decided 

that because they’re CRLF2 rearranged with 

proliferative disease, I’m going to do a transplant, so 

that’s a perfect segue. 

“ “
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Case 3: Relapsed ALL
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Case 3 Treatment of First Relapse

Advisors were divided on treatment of first relapse in this 

patient, but ultimately decided to use blinatumomab-based 

treatment with mini-HCVD–Ino + blinatumomab

> This therapy can eventually be followed with CAR T or allo-

transplant

Some advisors would have preferred to use CAR T for this 

patient

> One advisor would have preferred to use CAR T with another 

therapy as a bridge to CAR T

> Advisors disagreed on whether CAR T can be used as a 

definitive therapy

Dr Park:

I think, as much as I would like to try CAR T, we just 

don’t have the data in the first-relapse setting. I do think 

it’s going to work well, but we don’t have prospective 

data in this setting.

“ “



Case 4: ALL With Extramedullary Relapse Post-ASCT

38

Case 4 Treatment of Extramedullary Relapse Post-ASCT

Advisors agreed they would treat this patient with CAR T

> Advisors sought a therapy that would not involve a second 

transplant

> Advisors would be hesitant to use blinatumomab in this setting, 

on the basis of data and anecdotal experience

Some advisors indicated they would use another therapy as a 

bridge to CAR T

> Bridge treatments noted were blinatumomab, inotuzumab, or 

radiation to the site of extramedullary disease

Dr Brown:

I absolutely want to avoid a second transplant. I think 

tisagenlecleucel at least has a track record of 50% 

long-term survival in patients like this, and I would 

absolutely take that chance.

“ “

Dr Shah:

In a perfect scenario, you’re 6 weeks out from CAR T. 

I think you have to be able to do something in that interval.

“ “



Case 4 (cont.): MRD+ Disease Post-relapse
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Case 4 (continued)

Treatment of MRD+ Disease Post-relapse

Advisors would proceed to CAR T in this patient

> MRD+ disease in the relapsed setting might be treated with 

blinatumomab if the patient had not already had a prior 

transplant

After the patient received CAR T in a clinical trial and was found 

MRD negative, most advisors would watch and wait

> One advisor would transplant this patient on the basis of their 

youth and because there would not be another therapeutic 

maneuver if the patient progressed

Case 4 (continued)



Case 5: Ph+ ALL
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Case 5
Treatment of Ph+ ALL

The majority of advisors indicated HCVAD-ponatinib as their 

therapy of choice

> Advisors would like to use Blina/TKI in the frontline but are not 

able to

Following complete molecular response after Blina-ponatinib 

induction, advisors would use ponatinib as maintenance

Case 5 (continued)


