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FROM CELLS TO VESICLES: NEXT-GENERATION MEASURABLE RESIDUAL
DISEASE TRACKING IN ACUTE MYELOID LEUKEMIA WITH NGS AND DIGITAL PCR
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Acute Myeloid Leukemia (AML) is a hematologic malignancy
characterized by marked biological, clinical, and prognostic
heterogeneity driven by genetic and cytogenetic alterations.
Although current therapies induce remission in 60-80% of pa-
tients, long-term survival remains limited due to frequent dis-
ease relapse. Measurable residual disease (MRD), reflecting
the persistence of leukemic cells after treatment, represents
a  key  prognostic  determinant.  Conventional  MRD assess-
ment, based on bone marrow (BM) or peripheral blood (PB)
analysis using molecular assays and multiparameter flow cy-
tometry (MFC), is limited by restricted applicability and vari-
able  sensitivity.  As  previously  demonstrated,  Extracellular
Vesicles (EVs), actively released by leukemic cells into the
bloodstream, carry nucleic acids that reflect the tumor’s mu-
tations landscape. Their stability and molecular cargo make
them a promising, minimally invasive and sensitive source
for MRD monitoring.
We conducted a feasibility study to evaluate an integrated
NGS-driven dPCR approach for detecting and longitudinally
monitoring AML-associated mutations across BM, PB and EV
derived DNA.
Targeted NGS Myeloid panel (SOPHiA Genetics) was used at
diagnosis  to  identify  AML-related  mutations,  which  were
then monitored by dPCR using custom-designed (78%) or
commercial (22%) TaqMan assays. Clonal hematopoiesis re-
lated mutations were excluded. Feasibility was predefined as
the ability to monitor ≥70% of patients with this workflow.

NGS identified at least one trackable AML-related mutation
in 22 of 25 patients (88%), all of whom were successfully
monitored by dPCR, thus exceeding the feasibility threshold.
dPCR achieved high analytical sensitivity (up to 10⁻⁵), and
presented excellent concordance between BM, PB, and EV
compartments.  Compared  with  RT-qPCR (52%)  and  MFC
(56%), the NGS-driven dPCR strategy significantly expanded
MRD coverage and sensitivity, enabling monitoring even in
patients lacking standard markers. dPCR-MRD positivity, ob-
served across BM, PB, and DNA-EVs–derived samples, antici-
pated relapse in 9 of 10 cases (median lead time, 4 months)
(e.g.,  Figure  1)  and correlated with  inferior  survival  out-
comes.
EV-MRD status showed strong concordance with BM and PB,
and presents a clear signal with reduced background noise,
supporting the potential integration of EV-based monitoring
into  routine  clinical  practice.  Overall,  this  study  demons-
trates that the EV-based NGS-driven dPCR approach is feasi-
ble, highly sensitive, and broadly applicable strategy for nex-
t-generation MRD monitoring in AML. In fact, EVs actively re-
leased from leukemic cells enables better reflection of residu-
al disease biology, even at low tumor burden, allowing reli-
able and early detection of molecular relapse. By bridging
the breadth of  NGS with the precision of  dPCR, this  ap-
proach advances the concept of liquid biopsy in AML and
highlights EVs as a powerful and clinically actionable source
for dynamic MRD evaluation.
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