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CASE REPORT

Improved donor chimerism in relapse myelofibrosis post
allogenic stem cell transplant with azacitidine and oral
decitabine—First case report
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Abstract

To date, allogenic stem cell transplant (ASCT) remains the only potential curative
option for patients with primary myelofibrosis (PMF). However, relapse rates and asso-
ciated mortality remain a concern. A second ASCT may not be feasible due to advancing
age, declined functional status, donor unavailability, toxicities associated with a second
ASCT. Herein, we report the first case of utilizing initially azacitidine and subsequently
oral decitabine + cedazuridine (decitabine), in the context of relapsed PMF post-
ASCT. Utilizing both hypomethylating agents provided disease control and improved
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Primary myelofibrosis (PMF) is a myeloproliferative neoplasm (MPN)
driven by clonal disorders of hematopoietic progenitor cells with a
risk of transformation to acute myeloid leukemia (AML) [1]. Despite
advances in allogenic stem cell transplant (ASCT), relapse following
ASCT for MF remains concerning [1, 2]. The type of donor such as a
haploidentical-donor can have an impact on outcomes such as non-
relapse mortality and graft failure [3, 4]. However, once disease relapse
(DR) occurs post-ASCT, treatment options are limited to donor lympho-
cyte infusion (DLI) and second ASCT; and overall survival (OS) is poor
[1-4].

Studies have demonstrated an association between decrease donor
chimerism (DC)/myeloid lineage chimerism (MLC) and relapse [3, 5-7].
Studies also show hypomethylating agents (HAs), that is, azacitidine
and decitabine, are effective as salvage therapy (ST) in the setting of
post-ASCT relapse by inducing immune response and improving MLC
levels [8-15].

donor/myeloid lineage chimerism levels, and the patient also remained transfusion
independent, with preserved functional status and quality of life.

allogenic stem cell transplant, hypomethylating agent, myeloid lineage chimerism, primary

Here we report, to our knowledge, the first case of a patient with
high-risk PMF relapsed post-ASCT using a haploidentical-donor, who
achieved disease control with improved MLC, using initially azacitidine
and subsequently oral decitabine + cedazuridine (decitabine), remains
alive after 30 months since DR.

Patient has a 72F JAK2+ PMF relapsed post-ASCT after 3 years.
On initial presentation, she was 66, JAK2+ PMF with anemia, blast,
and splenomegaly. In September 2017, she underwent ASCT with
a haploidentical-donor. On day 60 post-ASCT, DC was 100%. The
marrow reported cellularity 60% with MF2-3 of 3, JAK2 undetectable.

In April 2020, DC dropped to 79.6% in bone marrow biopsy (BMB).
In May 2020, it revealed hypercellular marrow with MF2, with blast
7%, with JAK2+, indicating DR with progression. A second transplant
was considered highly risky given her advanced age and no alternative
donor. DLI was also considered highly risky. Therefore, azacitidine was
initiated to provide disease control [8, 9].
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Chimerism Trend
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GRAPH 1 Donor chimerism levels and treatment with hypomethylating agents

After three cycles of azacitidine, BMB showed normocellular mar-
row with MF1-2, with <5% blast and T-cell lineage chimerism (TLC) at
100% and MLC at 89.3%. After seven cycles of azacitidine, the patient
began to experience leukopenia and neutropenia, with TLC at 100%,
but MLC declined to 76%. Repeat BMB showed a chronic phase of
MF with no blast. But given persistent neutropenia azacitidine was
held.

By September 2021, BMB demonstrated PMF with a blast near-
ing 10%, indicating MPN accelerated-phase. TLC was 99.1%, MLC
dropped to 2.8%. Therefore, decitabine was initiated as a second line
HA. After four cycles of decitabine, BMB showed chronic phase PMF
with MF3, and blast 1%. Unfractionated chimerism was 44.8%. The
patient remained well, transfusion independent, and cycle 5 restarted
after adelay of 12 weeks due to cytopenia, with areduced dose (Table 1
and Graph 1).

Despite advances in novel treatments for MPNs, ASCT remains the
only curative option; however, retrospective studies have suggested
relapse rate range from 18.3% to 25% at 5-year post-ASCT, with moral-
ity related to DR up to 41% [2, 15]. A second transplant may not
be possible for multiple reasons, such as increased toxicities, patient
advanced age, and declined performance status [2, 9-15]. Monitoring
chimerism can be helpful to detect early relapse and for early inter-
vention with ST, as decreased MLC is associated with DR, decreased
progression-free-survival, and OS [2, 5-7, 12]. Several studies have
shown that ST with HAs of either azacitidine or decitabine improves
MLC, which is associated with improved OS [9-15].

Azacitidine has been shown to provide improved DC [7, 8] and an
appropriate ST for patients with DR post-ASCT [9-12]. Sumi et al.
demonstrated that after three cycles of azacitidine, a patient with
MF relapsed 9-year post-ASCT achieved partial cytogenetic response
with improved DC levels [9]. Another study utilizing azacitidine as
ST for patients with various myeloid malignancies with DR post-
ASCT demonstrated a response rate of 30%-33%, and responses in
both studies were defined as improved blood counts, whereas disease
remained in complete (CR) or partial (PR) remission; the 2-year OS
was 25%-29% [10]. Unfortunately, chimerism levels were not avail-
able, and some patients also received DLI as part of ST to achieve CR
or PR [10]. Similarly, a single-center prospective study demonstrated
improved relapse-free-survival in 28 patients with myeloid malignan-
cies who underwent ASCT [11]. Amongst these 28 patients, 10 had DR
post-ASCT with >30% blast, with a use of azacitidine, 30% achieved CR
[11]. Fourteen received azacitidine as a preemptive treatment, either
had minimal residual disease or mixed chimerism post-ASCT. Six of 14
achieved full DC and complete cytogenetic remission, and 1-year sur-
vival for this group was 74%. These findings provide support for the use
of HAin early stages of DR [10, 11].

A pilot study administered low-dose decitabine to 14 patients who
have undergone ASCT for either high-risk MDS or AML [12]. These
patients had DC levels from 59% to 97% between day 30 and 180
post-ASCT [12]. With a 6-month use of low-dose decitabine, 10 out of
14 patients achieved full DC with no major complications, thus sug-

gesting that decitabine as monotherapy may be effective in reversing
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declining chimerism, which helps to prevent DR post-ASCT [12]. Gan-
guly et al. also demonstrated that using low-dose decitabine for eight
patients with either MDS or AML with declining DC (<80%), three
patients achieved full chimerism, whereas two required DLI in addi-
tion to decitabine [13]. In another study of a patient with MDS/MPN
overlap syndrome, at day-90 post-ASCT, BMB showed DC decreased
from 100% to 7%, with 3% blast, indicating DR. After two cycles of
decitabine, full DC was achieved [14]. Overall, there is evidence sup-
porting both azacitidine and decitabine as ST post-ASCT, especially
in early morphologic, cytogenetic, or chimeric relapse [9, 12, 13, 15].
However, response rates vary greatly across studies from 14% to 75%,
and further investigations are needed [14].

This is the first case demonstrating response and improving MLC
to oral decitabine after progression on azacitidine for relapsed PMF
post-ASCT. Although during the time that azacitidine was held due
to cytopenia, the patient did progress to accelerated phase MPN
with 10% blast, disease control and improved MLC were re-achieved
through decitabine. Furthermore, the patient remained transfusion
independent, with preserved performance and functional status.
Although our findings are limited to this case report, such positive
patient outcomes do warrant the further investigation of the poten-
tial use of HAs as ST relapsed post-ASCT, as it potentially allows for a

possible prolongation of survival with preserved quality of life.
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