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What is MRD?

• Measurable residual disease, also known as minimal residual disease, refers to the presence of leukemic cells below the limit
of detection of conventional morphology1
• Achieving MRD(–) status has been shown to reduce risk of relapse and offer longer overall survival2

How do I test for MRD?

Consulting with your facility’s pathologist prior to testing may yield the best results.
• A bone marrow sample is required, and the preferred MRD sample comes from the first or early pull of the bone marrow.3
The second pull may have up to a 50% reduction in leukemic cells4,5
• In addition, the MRD sample should have a smaller volume (eg, 2 mL) because a large sample volume (eg, 10 mL) may contain a
lower proportion of blasts5,6

There are 3 standard techniques for MRD testing
Type of test

How it works

Peak sensitivity

Turnaround time

Sample requirements

Flow
cytometry

Differentiates between
ALL cells and normal
leukocytes7

1 cancer cell in
10,000 normal
cells (0.01%)8

< 1 day *

•F
 resh bone marrow sample
• No baseline sample required9

• ≥ 6-color assays are the most
commonly used to detect abnormal
MRD immunophenotypes3
• Adequate sensitivity for MRD
quantification requires special
calibration and assessment of a
large number of cells and may not
be available from some labs6

Polymerase
chain
reaction
(PCR)

Detects clonal
rearrangements in
immunoglobulin and/
or T cell receptor genes.
Additionally, PCR can
be used to detect gene
fusions (eg, BCR-ABL1)10

1 cancer cell in
100,000 normal
cells (0.001%)8

• ~ 1–2 weeks
(eg, BCR-ABL1)4
• 2–4 weeks
(ASO-PCR)6,11

• Fresh bone marrow sample
not required9
• Baseline sample, or prior sample
obtained at diagnosis with
detectable disease, is required
to characterize leukemic clones
for MRD analysis9

• BCR-ABL1 PCR is applicable
only for Ph(+) patients12
• ASO-PCR requires
patient-specific assays (limited
availability in the US)13,14

Nextgeneration
sequencing
(NGS)

Detects clonal
rearrangements in
immunoglobulin and/or
T cell receptor genes3

1 cancer cell in
1,000,000
normal cells
(0.0001%)15

~ 1 week6

• Fresh bone marrow sample
not required9
• Baseline sample, or prior sample
obtained at diagnosis with
detectable disease, is required to
characterize leukemic clones for
MRD analysis7,9

• FDA-approved NGS assay
is commercially available16,17

6,

Additional considerations
9

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for ALL recommend the following:3

Diagnosis
MRD characterization of leukemic
clones at diagnosis

End of Induction†
MRD testing upon completion
of initial induction therapy

How do I interpret MRD test results?

• Interpretation of MRD results may be influenced by the
maximum sensitivity of the test being used8,15
• Results are usually reported as the number (percentage)
of blasts in a sample9
• If a patient remains MRD(+), you may want to consider
an alternative treatment option7,18
•	
If a patient is MRD(–), consider continuing to monitor
for MRD7

Where do I send samples for MRD testing?

• If you do not have access to testing facilities within
your practice, consider sending the sample to a
CLIA-certified lab
•	
Visit CatALLyst.com/understanding-MRD to download
a list of CLIA-certified testing facilities
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Surveillance
Continued monitoring every 3–6 months
for at least 5 years, as clinically indicated

*This does not include processing time if sample is sent to an outside laboratory.19
†
Additional time points should be guided by the regimen used. Serial monitoring frequency may be increased in
patients with molecular relapse or persistent low-level disease burden.3
ALL, acute lymphoblastic leukemia; ASO-PCR, allele-specific oligonucleotide PCR; BCR-ABL1, breakpoint
cluster region protein-abelson murine leukemia viral oncogene homolog 1; CLIA, Clinical Laboratory Improvement
Amendments; MRD, measurable residual disease; NCCN, National Comprehensive Cancer Network; Ph(+),
Philadelphia chromosome–positive.
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