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Measurable residual disease (MRD) response is widely
recognized as the most powerful prognostic indicator for
survival outcomes in acute lymphoblastic leukemia (ALL).
MRD response plays a key role in frontline therapeutic
algorithms, stratifying patients’ risk and determining their
eligibility for hematopoietic stem cell transplant (HSCT)
consolidation.? Beyond its prognostic value, MRD relapse
or persistence in patients with B-cell ALL identifies can-
didates for immunotherapies such as blinatumomab,**
with growing evidence supporting the use of MRD-directed
chimeric-antigen receptor (CAR) T-cell therapy and inotu-
zumab ozogamicin.5>®

Blinatumomab, a CD3-CD19 bispecific T-cell engager, re-
ceived regulatory approval for the treatment of MRD-pos-
itive relapsed or refractory B-ALL based on the BLAST
study.® In this trial, 116 adults with persistent marrow
MRD at levels 20.1%, measured centrally using real-time
guantitative polymerase chain reaction (PCR) for clonally
rearranged immunoglobulin and/or T-cell receptor gene
sequences, or by central-laboratory flow cytometry, after
at least three prior blocks of chemotherapy were eligi-
ble. Patients received up to four cycles of blinatumomab.
Treatment was safe and highly effective, achieving MRD
negativity in 78% of participants.®

Real-world experience has broadened the use of blinatum-
omab for MRD eradication to include patients with disease
levels below 0.1% and demonstrated its capability to convert
residual disease to MRD-negative status.”® More recently,
blinatumomab has also been approved as consolidation
therapy for patients who achieve MRD negativity following
chemotherapy defined as <0.01%, and its application in this
setting improved survival outcomes in both patients with
and without detectable MRD below 0.01%.*

Lower disease burden has long been correlated with better
responses to blinatumomab in relapsed/refractory B-ALL,°
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but the BLAST study did not clearly demonstrate this re-
lationship.® Given the very narrow MRD range allowed in
BLAST (all patients had MRD 20.1% and were otherwise in
hematologic remission), the study was not well positioned
to distinguish outcome differences across a broader dis-
ease burden spectrum. In contrast, real-world cohorts
from France and City of Hope suggested that disease
burden continues to matter even within the MRD-positive
population.”® Patients with lower MRD levels at the time
of blinatumomab initiation achieve higher rates of MRD
clearance and improved survival outcomes compared with
those who have higher MRD levels.

The BLAST study suggested that a subset of patients treat-
ed with blinatumomab for MRD-positive disease could
achieve durable remissions without additional consoli-
dation therapy.® This finding has generated considerable
interest, particularly for older or frail patients who may not
be candidates for HSCT, as blinatumomab could offer a
potential path to cure with relatively low toxicity. However,
most patients in the BLAST study ultimately proceeded to
HSCT and experienced excellent outcomes. HSCT following
blinatumomab was associated with a lower risk of relapse
but a higher risk of non-relapse mortality. These observa-
tions highlight the need to determine which MRD-positive
patients treated with blinatumomab may achieve cure
without proceeding to HSCT, and whether specific intrinsic
leukemia features or response-related factors, such as the
depth or kinetics of MRD clearance, can more accurately
identify these individuals.

In the report published in this issue of Haematologica, Short
and colleagues from MD Anderson Cancer Center present
some of the first data on the efficacy of blinatumomab in
eradicating low-level MRD measured by next-generation
sequencing (NGS) using the clonoSEQ assay.® ClonoSEQ
can detect MRD down to a sensitivity of 107¢, surpassing
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all currently available MRD assays for ALL." Compared with
MRD assessment by flow cytometry or PCR, clonoSEQ has
demonstrated superior sensitivity and specificity in both
Philadelphia chromosome (Ph)-negative and Ph-positive
ALL.

Among 100 patients treated with blinatumomab for
MRD-positive disease in the study, only 38 had post-treat-
ment MRD assessment performed by clonoSEQ, including
26 with Ph-negative ALL. The MRD response rate by NGS
was 66% overall, with responses of 54% in Ph-negative ALL
and 92% in Ph-positive ALL, the latter of whom received
concurrent tyrosine kinase inhibitors (TKI). MRD response
rates were 69% for patients treated in first complete re-
mission (CR) and 50% for those in second CR, although
the sample size was limited for those treated beyond
CR1. Among NGS MRD responders, the 2-year relapse-free
survival (RFS) and overall survival (OS) were 73% and 91%,
respectively, despite only two responders proceeding to
allogeneic HSCT. The benefit of achieving an MRD response
was most pronounced in standard-risk Ph-negative ALL,
where the 2-year RFS was 100%, compared with 51% among
high-risk responders. In a landmark analysis of non-re-
sponders, allogeneic HSCT was associated with numerically
superior outcomes, with a 2-year RFS of 71% versus 27%.1°
The retrospective design, small sample size, and hetero-
geneity of the study population- including differences in
disease subtype, prior therapy exposure, and lack of stan-
dardized approaches to allogeneic HSCT consolidation -
pose significant challenges to interpreting the findings and
drawing firm conclusions. Despite these limitations, the
results suggest that clonoSEQ may enhance our ability to
identify patients who could potentially be cured with blina-
tumomab as a standalone therapy for MRD-positive disease,
allowing some individuals to safely defer transplant until
possible relapse. Patients with standard-risk Ph-negative
ALL appeared to have particularly favorable outcomes, with
no relapses or events observed at 2 years; however, this
observation is based on only seven patients and should
be interpreted with extreme caution. In contrast, patients
with high-risk cytogenetic or molecular features - who also
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constitute most individuals with persistent MRD following
chemotherapy - may not achieve sufficient disease control
with blinatumomab alone. For these patients, consolidation
with allogeneic HSCT remains the recommended approach.
Although allogeneic HSCT appears to provide benefit for
clonoSEQ non-responders, prior studies have consistently
shown that proceeding to HSCT with detectable MRD is
associated with a higher risk of relapse,”? and therefore op-
timizing MRD status before HSCT remains strongly recom-
mended when feasible. However, recommending additional
immunotherapy for patients with very low-level NGS- or
PCR-positive MRD - below the threshold detectable by
flow cytometry - after blinatumomab presents several
challenges. These include uncertainty regarding contin-
ued CD19 expression after prior CD19-directed therapy
and the unclear efficacy of further immunotherapy in this
setting, particularly if such treatment delays a potentially
beneficial HSCT.

This study contributes to the growing body of evidence
suggesting that deeper MRD clearance correlates with
improved clinical outcomes and suggests that a subset
of patients who achieve NGS-negative remission, partic-
ularly standard risk ALL, may not require allogeneic HSCT
for consolidation. Nonetheless, larger, well-designed, and
ideally prospective studies are needed to more definitively
address this question, particularly in the evolving ther-
apeutic landscape marked by expanding access to CAR
T-cell therapies and the emergence of newer, highly active
CD19-targeted bispecific antibodies.

Disclosures

YS has no conflicts of interest to disclose. IA received re-
search support form Abbvie, Novartis, JAZZ, and MacroGen-
ics; served as a consultant for Amgen, Pfizer, AstraZeneca,
Adaptive, KiTE, Autolus, Servier, Acentage, Sumitomo, Takeda,
Jazz, Wugen, and Syndax.

Contributions
YS and IA reviewed data, wrote the manuscript and approved
the final draft of the manuscript.

1. Berry DA, Zhou S, Higley H, et al. Association of minimal
residual disease with clinical outcome in pediatric and adult
acute lymphoblastic leukemia: a meta-analysis. JAMA Oncol.
2017;3(7):e170580.

2. Boissel N, Chevret S, Huguet F, et al. Age-adapted
chemotherapy and MRD-oriented transplant for Ph-negative
acute lymphoblastic leukemia: the GRAALL-2014 trial. Blood.
2026;147(8):821-833.

3. Gokbuget N, Dombret H, Bonifacio M, et al. Blinatumomab for
minimal residual disease in adults with B-cell precursor acute
lymphoblastic leukemia. Blood. 2018;131(14):1522-1531.

4. Litzow MR, Sun Z, Mattison RJ, et al. Blinatumomab for MRD-

negative acute lymphoblastic leukemia in adults. N Engl J Med.
2024;391(4):320-333.

5. Roloff GW, Aldoss |, Kopmar NE, et al. Outcomes after
brexucabtagene autoleucel administered as a standard therapy
for adults with relapsed/refractory B-cell ALL. J Clin Oncol.
2025;43(5):558-566.

6. Jabbour E, Haddad FG, Short NJ, et al. Phase 2 study of
inotuzumab ozogamicin for measurable residual disease in
acute lymphoblastic leukemia in remission. Blood.
2024;143(5):417-421.

7. Cabannes-Hamy A, Brissot E, Leguay T, et al. High tumor
burden before blinatumomab has a negative impact on the

Haematologica | 111 November 2026

3561



EDITORIAL

outcome of adult patients with B-cell precursor acute
lymphoblastic leukemia. A real-world study by the GRAALL.
Haematologica. 2022;107(9):2072-2080.

8. Aldoss |, Li S, Zhang J, et al. TP53 mutations are associated
with CD19 negative relapse and inferior outcomes after
blinatumomab in adults with ALL. Blood Adv.
2025;9(9):2159-2172.

9. Topp MS, Gokbuget N, Stein AS, et al. Safety and activity of
blinatumomab for adult patients with relapsed or refractory
B-precursor acute lymphoblastic leukaemia: a multicentre,
single-arm, phase 2 study. Lancet Oncol. 2015;16(1):57-66.

10. Nguyen D, Jabbour E, Kantarjian HM, et al. Impact of high-

11.

12.

Y. Samara and I. Aldoss

sensitivity next-generation sequencing, measurable residual
disease and subsequent stem cell transplant in patients
receiving blinatumomab for MRD-positive B-cell acute
lymphoblastic leukemia. Haematologica. 2026:111(11):3785-3789.
Short NJ, Jabbour E, Macaron W, et al. Prognostic impact of
early NGS MRD dynamics and cytomolecular risk in newly
diagnosed B-cell ALL. Blood Cancer J. 2025;15(1):169.

Liang EC, Dekker SE, Sabile JMG, et al. Next-generation
sequencing-based MRD in adults with ALL undergoing
hematopoietic cell transplantation. Blood Adv.
2023;7(14):3395-3402.

Haematologica | 111 November 2026

3562





