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Case Report

 A 67-year-old Caucasian male presented with a chief 
complaint of shortness of breath and fatigue. Initial laborato-
ry evaluation revealed hyperleukocytosis with WBC count of 
76,000/mcL and 83% blasts. He immediately received leuka-
pheresis for respiratory symptoms. Bone marrow biopsy and 
peripheral blood flow cytometry confirmed a diagnosis of acute 
myeloid leukemia (AML) with normal cytogenetics. Fluores-
cence in-situ hybridization (FISH) study of the bone marrow 
was negative for t(8;21), t(15;17), inv(16) and abnormalities of 
Mixed Lineage Leukemia. Mutation analysis by PCR (Quest Di-
agnostics, AML Prognostic Panel) showed mutations in nucle-
ophosmin (NPM1) gene and internal tandem duplication in the 
FMS-like Tyrosine Kinase 3 gene (FLT3-ITD) but wild-type for 
CCAAT/enhancer binding protein α gene (CEBPA).
 The patient received induction chemotherapy with 
cytarabine and idarubicin (7+3). Day-14bone marrow biopsy 
showed a hypocellular marrow with no morphologic evidence 
of residual AML. Cytogenetic analysis was unsuccessful due to 
lack of metaphases. Repeat mutational analysis was also com-
pleted on the day-14 bone marrow sample and was found to be 
positive for FLT3-ITD but negative for NPM1. The day-30 bone 
marrow biopsy showed evidence of residual AML with normal 
cytogenetics and 67% blasts. He subsequently underwent sal-
vage chemotherapy with cladribine, cytarabine and filgrastrim 
(CLAG regimen). Despite salvage chemotherapy his follow-up 
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bone marrow continued to have high-level residual disease with 
78% blasts and persistent FLT3-ITD positivity. He was then 
started on sorafenib and azacitidine and following one cycle 
entered a complete remission. Repeat molecular studies at the 
time of morphologic remission showed continued presence of 
the FLT3-ITD. At the time of writing this report, the patient has 
completed 3 cycles of sorafenib and azacitidine therapy and re-
mains in remission and is proceeding with an allogeneic stem 
cell transplant.
 Pretreatment characterization of adult patients with 
AML for risk of relapse is based upon cytogenetic analysis 
and molecular profiling that can distinguish broad subgroups 
of patients with relatively favorable, intermediate, or unfavor-
able prognosis[1]. However, approximately 50% of patients ex-
perience relapse after achieving complete remission with initial 
induction chemotherapy[2]. This is believed to be due in part to 
clonal heterogeneity[3], suggesting the need for well-timed strat-
egies to assess molecular response and optimize therapy. Re-
cently, Klco., et al showed that detection of persistent AML-as-
sociated mutations in day-30 remission samples was associated 
with a significantly increased risk of relapse, and reduced overall 
survival. This was corroborated by Ivey., et al, showing presence 
of NPM1-mutated transcripts in peripheral blood after second 
chemotherapy cycle was significantly associated with higher 
risk of relapse at 3 years[4]. These observations suggested that 
the presence of minimal residual disease was a better predictor 
of relapse. However, we did not find data on prognostic value of 
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mutational studies on day-14 bone marrow samples after initial 
induction therapy. Here, we report a case where evaluation of 
day-14 bone marrow for AML-associated mutations was help-
ful in identifying clonal heterogeneity and following response 
to induction chemotherapy. Our patient had refractory FLT3-
ITD AML with evidence of clonal heterogeneity as he cleared 
NPM1 positive clones with persistence of FLT3-ITD clones on 
day 14 bone marrow, which were refractory to chemotherapy but 
responded to sorafenib and azacitidine therapy[5]. This finding 
raises the question of the prognostic implication of early cytoge-
netic and molecular testing during induction therapy for AML to 
validate initial risk stratification and in making timely treatment 
decisions regarding further therapy as well as the application of 
targeted therapies.
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