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Usefulness of Quantitative Chimeric Assay for the Prediction of Relapse after Allogeneic Stem Cell
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Background: Reduced-intensity stem cell transplanta-
tion (RIST) has been designed to minimize transplant-
related toxicity after allogeneic transplantation, but its
beneficial effects can be offset by increased relapse rate.
Considering the need for early detection of relapse, we
sought to determine whether quantitative chimeric assay
can predict relapse after RIST.

Methods: We analyzed 33 patients receiving RIST from
HLA-matched sibling. Their diseases were chronic mye-
loid leukemia (n=18), acute leukemias (n=7), myelodys-
plastic syndrome (n=5), chronic lymphocytic leukemia (n
=2), and multiple myeloma (n=1). Chimerism analysis was
performed with a multiplex short tandem repeat using
unfractionated peripheral blood cells at the time of
engraftment and 3-monthly intervals thereafter. Real-time
quantitative PCR for BCR-ABL transcripts was also per-
formed in chronic myeloid leukemia patients.

Results: Primary engraftment was successfully achieved
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in all patients. During median follow-up of 13.2 months
(range, 1.9~26.5 months), relapse was observed in 9 pa-
tients. Donor chimerism was a median of 81.8%, 58.2%,
and 49.2% at 21 days, 3 months, and 6 months in relapsed
patients, meanwhile it was 85.0%, 91.6%, and 97.3% in pa-
tients without relapse. Differences between two groups at
3 and 6 months were statistically significant. Significant
correlation between donor chimeric percentages and nor-
malized BCR-ABL transcript was observed (r=-0.6, P=
0.0001).

Conclusion: This study suggests that serial monitoring
of donor chimeric status after RIST may be useful to pre-
dict relapse and can be used to guide early intervention
such as immune-modulation to prevent disease progres-
sion. (Korean J Hemato Stem Cell Trans 2004;9:94-100)
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Table 1. Characteristics of enrolled patients

Variables No

No of patients 33
Age (y, range) 42 (28 ~60)
Sex (M/F) 23/10
Diagnosis

Chronic myeloid leukemia 18

Myelodysplastic syndrome 5

Acute myelogenous leukemia 4

Acute lymphoblastic leukemia 3

Chronic lymphocytic leukimia 2

Multiple myeloma 1
Disease status at transplantation

Stable 20

Aggressive 13

Graft source (peripheral blood/bone marrow) 30/3
Conditioning regimen

Fludarabine+busulfan 26
Fludarabine+melphalan 5
Fludarabine+cyclophosphamide

Cell count
CD34+ cells (X106/kg), median (range) 7.1 (0.8~22.0)

CD3+ cells (x107/kg), median (range)
GVHD prophylaxis
Cyclosporine+methotrexate 31

22.0 (1.9~87.5)

Cyclosporine+mycophenolate mofetil 2

GVHD; graft-versus-host disease.
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4. Real-time quantitative reverse transcriptase-PCR
(RQ-PCR)
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Fig. 1. Serial monitoring of donor chimerism % in patients with
relapse and those without relapse.
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Table 2. Comparison of donor chimerism between the patients with relapse and those without relapse

% donor chimerism, median (range)

Time after RIST p*
Relapse (n=9) Non-relapse (n=24)

Day 21 81.8 (39.5~91.3, n=9) 85.0 (49.5~100.0, n=24) 0.06

Months 3 58.2 (24.1~87.5, n=9) 91.6 (71.4~100.0, n=23) <0.0001

Months 6 49.2 (18.7~92.7, n=3) 97.3 (84.8~100.0, n=17) 0.002

RIST; reduced-intensity stem cell transplantation, *Mann-Whitney test.
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Fig. 3. Correlation between donor chimerism % and normalized
BCR-ABL transcript level in patients with chronic myeloid
leukemia.
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