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ABSTRACT

Acute myeloid leukemia (AML) is a cancerous disease affecting the myeloid line of the bone 

marrow cells. FLT3, also known as CD135, is a proto-oncogene, which, if mutated, leads to 

different types of cancer. The protein it encodes presents tyrosine-kinase activity, and its intra-

tandem mutation, FLT3-ITD, leads to uncontrolled proliferation of myeloblasts and worse out-

comes in AML patients. There are currently several pharmacological agents that can inhibit the 

effect of either the proteins with tyrosine-kinase activity or the mutated FLT3 gene. We present 

the case of a 68-year-old patient, smoker, with a history of arterial hypertension, chronic ob-

structive pulmonary disease, presenting with headache unresponsive to antalgics, dyspnea 

after physical exertion, and epistaxis, with onset 2 months prior to his presentation. The patient 

was diagnosed with AML with positive FTL3 mutation for which conventional induction therapy 

was initiated. Within the next days, the patient presented several complications related to the 

disease itself or caused by the treatment, which eventually led to his death. 
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Introduction

Acute myeloid leukemia (AML) is a cancerous disease affecting the myeloid line 
of bone marrow cells. It occasionally presents as tumor masses in other tissues, 
such as the skin and lymph nodes, when it is called myeloid sarcoma. According 
to the FAB classification, there are several types of AML, more specifically: M0 
– with minimal differentiation, M1 – without maturation, M2 – with matura-
tion, M3 – acute promyelocytic leukemia, M4 – acute myelomonocytic leuke-
mia, M5 – acute monoblastic leukemia, M6 – acute erythroleukemia, and M7 
– acute megakaryoblastic leukemia.1,2

FLT3, also known as CD135, is a proto-oncogene, which, if mutated, leads to 
different types of cancer. This protein presents tyrosine-kinase activity, and its 
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intra-tandem mutation, FLT3-ITD, leads to uncontrolled 
proliferation of myeloblasts.3,4 

The treatment of AML consists of chemotherapy, sup-
portive treatment, and hematopoietic stem cell transplan-
tation. Chemotherapy consists of two phases: remission 
induction and consolidation therapy. For remission induc-
tion, idarubicin 12 mg/m2 for 3 days and cytarabine 100 
mg/m2 is administered in combination, for a period of 7 
days. In general, 2 cycles of this combination therapy are 
administered for a period of 3 to 4 weeks. The consolida-
tion therapy consists in administrating 2–3 cycles of high-
dose cytarabine 2000–3000 mg/m2 for 3 days. There are 
also remission induction therapies with other combina-
tions, such as mitoxantrone 7 mg/m2 in days 1, 3, and 5, 
with association of cytarabine 100 mg/m2 for 7 days. The 
FLAG-Ida combination therapy consists in the adminis-
tration of fludarabine 30 mg/m2 for 5 days, with cytarabine 
2000 mg/m2 for 5 days, idarubicin 10 mg/m2 for 3 days, and 
the administration of granulocyte-colony stimulating fac-
tor until the normalization of the neutrophil count.5–7 

There are currently several pharmacological agents that 
can inhibit the effect of either the proteins with tyrosine-
kinase activity or the mutated FLT3 gene.8 Sorafenib is an 
oral medication that inhibits the effect of proteins with 
tyrosine-kinase activity, and it was initially developed for 
treating hepatocellular carcinoma or renal cell carcinoma. 
An additional effect of sorafenib is to inhibit the mutated 
FLT3 gene, thus having additional benefits in the treat-
ment of AML.9 Quizartinib is a selective inhibitor of the 
FLT3-ITD mutation, and because of this, it represents an 
important substance in the treatment of AML with posi-
tive FLT3-ITD mutation.10 Midostaurin, an inhibitor of 
proteins that hold tyrosine-kinase activity, is also an in-
hibitor of FLT3-ITD, but its selectivity is much lower than 
that of quizartinib.11 

Case presentation

We present the case of a 68-year-old patient, smoker, with 
a history of arterial hypertension, chronic obstructive pul-
monary disease, presenting with headache unresponsive 
to antalgics, dyspnea after physical exertion, and epistaxis, 
with onset 2 months prior to his presentation. The routine 
laboratory analysis showed high leucocyte count, anemia, 
and thrombocytopenia. The complete clinical examination 
revealed the presence of emphysematous thorax, crepitus 
rales at the lung bases, cardiomegaly, tachycardia (heart rate 
of 106/minute), and high blood pressure of 150/100 mmHg.

The patient and the institution where the patient was 
admitted agreed to the publication of his data.

The patient underwent a bone marrow aspiration from 
the sternum for bone marrow analysis, which revealed 
the presence of 90% myeloblasts. The peripheral blood 
showed the presence of promyelocytes, anemia, thrombo-
cytopenia, and absence of any kind of mature leucocyte. 
FLT3-ITD mutation and also MPL-RARa mutation were 
determined and were found to be positive. Patient man-
agement consisted in the initiation of remission induction 
therapy with idarubicin for 3 days and cytarabine for 7 days 
in adjusted doses, in association with all-trans retinoic acid  
40 mg per day, motivated by the presence of promyelo-
cytes in the peripheral blood. 

After 4 days of treatment, the patient presented lower 
leukocyte count, but also dyspnea, headache, and pain at 
the level of the sternum, associated with hemoptysis. These 
signs and symptoms arose the suspicion of disseminated 
intravascular coagulation (DIC), for which the D-dimer 
levels were evaluated and found at a level of 27.5 mg/dL  
(normal range <0.5 mg/L). Because of this, low-molec-
ular-weight heparin was initiated, in association with 
transfusion and fresh frozen plasma as supportive ther-
apy. Because of febrile neutropenia, antibiotic treatment 
was initiated with meropenem 3 × 1 g/day, teicoplanin  
2 × 400 mg/day, and colistin 4 × 2 MIU/day, as well as an-
tiviral therapy with acyclovir 1,600 mg/day and antifun-
gal treatment with voriconazole 2 × 200 mg/day. After 7 
days of treatment, the patient presented severe headaches 
resistant to analgesics, followed by motor impairment of 
the right side of his body, which raised the suspicion of a 
hemorrhagic stroke. The patient was transferred to the in-
tensive care unit, where the hemorrhagic stroke was con-
firmed by cranial CT examination. 

The supportive therapy was continued in the intensive 
care unit; however, after one week, the patient had de-
ceased. 

Discussions 

The presented case is part from a larger cohort of patients 
with AML that were admitted in the Hematology and Mar-
row Transplantation Clinic of Tîrgu Mureș between 2010 
and 2017, 210 subjects more specifically, out of which 10 
were found to be positive for FTL3-ITD mutation. From 
the total number of AML patients with positive FLT3-ITD 
mutation, none had survived, while from the total of 210 
AML subjects, the survival rate is 7 % (n = 15).

A study conducted in Toronto, Canada, published in 
2012, analyzed 97 new cases of AML over an 8-year period, 
out of which 70 presented relapse, and 57 were tested for 
FLT3-ITD mutation. All patients had received reinduc-
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tion therapy, 17 had undergone allogeneic bone marrow 
transplant, and 6 patients were positive for FLT3-ITD 
mutation. In total, 50 patients from the total of 70 relapse 
patients had deceased during the 9-month follow-up after 
relapse.12 

In 2016, a case series on 4 patients with AML with FLT3 
mutation was published, in which the patients were treated 
with chemotherapy, quizartinib, sorafenib, and allogeneic 
stem cell transplantation. One of the cases, a 48-year-old 
female patient, entered the remission phase after 4 cycles 
of chemotherapy, but presented relapse after 6 months for 
which she was treated with quizartinib and allogeneic stem 
cell infusion from a compatible donor. Despite having pre-
sented graft versus host disease involving the skin and liver 
for which she received prednisone and tacrolimus, and af-
ter a 90-day administration of sorafenib 200 mg daily, the 
patient was still alive at the 5-year follow-up. The authors 
revealed that performing allogeneic stem cell transplanta-
tion as soon as possible after achieving remission leads to 
a significant improvement in overall survival and longer 
periods of remission.13 The patient reported in the present 
article was not treated with allogeneic stem cells, despite 
having a positive FLT3-ITD mutation, which could have 
been beneficial in this case.

A study performed by using data from the Center for 
International Blood and Marrow Transplant Research 
on 511 patients with de novo AML who had undergone 
hematopoietic stem cell transplantation found that 31%  
(n = 158) of subjects were positive for FTL3 mutation, 
which led to a significantly higher risk of relapse compared 
to the wild-types (38% vs. 28%, p = 0.04, RR = 1.6, 95% CI 
1.15–2.22, p = 0.0048). However, the study found that the 
presence of FTL3 mutation was not associated with higher 
non-relapse mortality or overall survival, and 50% of sub-
jects with this mutation who underwent stem cell therapy 
survived during the long-term follow-up.14 

Another research on 481 patients with AML evaluated 
the impact of FTL3 mutations in three cytogenetic sub-
groups of patients: with core binding factor AML, with 
normal karyotype AML, and poor risk AML, respectively. 
The results showed no significant impact of the mutation 
in the first two groups, but in normal karyotype subjects 
FTL3-ITD mutations were associated with poorer out-
comes, which were increasingly worse as the mutation 
burden was higher.15 

In the above case report, the patient had been diag-
nosed with AML and was found to be positive for FTL3 
mutation. Shortly after receiving conventional induction 
therapy with idarubicin and cytarabine, he presented dis-
seminated intravascular coagulation, followed by a hemor-

rhagic stroke, which eventually led to death. The relatively 
quick worsening of the patient’s status did not give time for 
initiation of protocols for stem cell transplantation, which 
could have been a therapeutic alternative in this case.

Conclusions

Positive FLT3-ITD mutation leads to a poor prognosis of 
patients with acute myeloid leukemia, by leading either to 
increased mortality and complication rates, or to a high re-
lapse rate. Allogeneic stem cell transplantation is a viable 
option for AML patients with or without FTL3 mutation, 
leading to better outcomes.
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