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CASE REPORT
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Abstract 

Introduction  The transformation of acute myeloid leukemia with translocation (16;16) (p13; q22) from AML M2 
to acute monocytic leukemia (AML M5) during therapy is a rare clinical occurrence, and this is the first time it 
has been reported.

Clinical complain  A 19-year-old male patient was admitted for severe fatigue with anemic manifestation and weight 
loss, for more than 1 month, with exacerbation of the condition in the last 2 days.

Diagnosis  A primary diagnosis was made for AML M2 with t (16;16) (p13; q22) established on bone marrow 
(BM) morphology. A consequential detection of FLT-3 ITD mutation was done. At day 28 follow-up after induction 
and maintenance therapy, the diagnosis of AML M2 was maintained with a high bone marrow (BM) blast count, 
prompting the initiation of a more aggressive treatment protocol. After 1 month of implementing the recent protocol, 
the patient remains morphologically resistant with a notable transformation of bone marrow infiltration by an abnor-
mal monocytic population (monoblasts and promonocytes). The final diagnosis of transforming FLT3-mutated AML 
with t (16;16) (p13; q22) was established.

Intervention  After the initial diagnosis of AML M2 with t (16;16) (p13; q22), the patient received the 3 + 7 induc-
tion protocol. The 2nd induction protocol initiated after the second evaluation and morphological resistance 
was the FLAG Adrian protocol. The 3rd protocol after transformation to AML M5 was 1 cycle of the MEC protocol. 
Anti-FLT3 treatment was considered.

Outcomes  The patient was maintained on the 3rd protocol of chemotherapy. Unfortunately, he was admit-
ted to the ICU unit complaining of neutropenic fever and severe sepsis where he died before final re-evaluation 
and the anti-FLT3 treatment initiation.

Conclusion  AML with t (16;16) (p13; q22) characterized by favorable outcome. However, identifying additional 
chromosome abnormality or genetic aberration, especially FLT3 gene mutation, is recognized as an important factor 
influencing final disease outcome. Therefore, early detection of FLT3 mutations will allow comprehensive disease 
course prediction and targeted therapy that might achieve longer and more durable remissions.
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Introduction
One of the most common recurrent chromosomal abnor-
malities of AML is t (16;16) (p13; q22) which is com-
monly presented with the M4Eo subtype of AML with 
fewer cases reported in the AML M2, M5 subtypes, and 
in cases with myelodysplastic syndrome (MDS) with 
higher risk features with favorable outcome [1]. When 
treated with high-dose cytarabine, it achieves a high rate 
of complete remission (CR) and favorable overall survival 
(OS) [2]. However, additional chromosome abnormality 
or genic aberration, especially FLT3 gene mutations, were 
identified as an important factor influencing final disease 
outcome [3]. According to recently published studies, a 
scarcity of AML subtypes can submit to myeloid sub-
type transformation during chemotherapy or develop 
secondary therapy-related leukemia, with subsequential 
unresponsiveness to chemotherapy with an unfavorable 
prognosis [4]. Therefore, proper clinical diagnosis and 
treatment of AML with t (16;16) (p13; q22) remain chal-
lenging. Here, we will study a case of AML with t (16;16) 
(p13; q22) and FLT-3 mutation transformed during 
induction and maintenance therapy including a review of 
the current literature.

Case report
A 19-year-old male with no former history of exposure 
to industrial toxins or radioactive substances. On June 
5, 2023, he was admitted for severe fatigue with anemic 
manifestation for 10 days, with exaggeration of symptoms 
in the last 2 days.  On primary clinical inspection, the 
patient appeared pale with no other physical abnormality 
or hepatosplenomegaly.

The findings of the initial CBC analysis were as fol-
lows: WBC count, 34.19 × 109/L; Hb concentration, 6.9 g/
dL; platelet count, 22 × 109/L; abnormal eosinophils with 
both eosinophilic and basophilic granules (Eos-baso-
phils) were 10%; and immature cells were 70%. BM exam-
ination revealed blast cells (89.2%) with ovoid-shaped 
nuclei, visible nucleoli, and scanty amounts of blue finely 
granular cytoplasm with a population of 30% abnormal 
Eos-basophils. In addition, erythropoiesis was inhibited, 
and megakaryopoiesis was absent with no platelets seen 
(Fig. 1). FCM of the BM sample revealed the presence of 
blast cells that were positive for CD34, HLA-DR, CD117, 
cMPO, CD13, CD33, CD56, and CD123, but nega-
tive for B-cell markers (CD19, CD20), T-cell (CD2,3, 5) 
and monocytic markers (CD14, CD64, CD11c), another 
population of granulocytic precursors (mostly abnormal 
Eos-basophils) with brighter CD45 expression were posi-
tive for CD13/CD33, CD11c, CD123 and negative for CD 
14, CD117, CD34.  Karyotyping revealed a male karyo-
type with an abnormal clone expressing 46, XY, t (16;16). 
FISH on BM showed negativity for t (8;21) (q22; q22) and 
t (9;22) (q34; q11). Molecular detection of FLT3-ITD by 
PCR was done and showed positivity.

Established on former findings, the patient was diag-
nosed with FLT3-mutated AML M2 with t (16;16) (p13; 
q22),

After the initial diagnosis of AML M2 with t (16;16) 
(p13; q22), the patient received the 3 + 7 protocol (3 days 
adriamycin 50 mg/m2 and 7 days ARAC 100 mg/m2/12 
h).

On July 10, 2023, the patient was sent back for his 
first re-evaluation after day 28 of starting therapy; CBC 
analysis was as follows: WBCs count, 119.68 × 109/L; 

Fig. 1  A Blast cells (red arrow). B Abnormal eosinophils with basophilic granules (Eos-basophils) (black arrow)
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Hb concentration, 6.9 g/dL; platelet count,  15 × 109/L; 
blast cells were 75%; and no abnormal eosinophils. BM 
examination revealed blast cells (85%) exhibiting similar 
morphology as the initial ones, and abnormal eosino-
phils were scarce (Fig. 2). FCM analysis of the BM sample 
demonstrated the presence of blast cells with positivity 
for CD34, HLA-DR, CD117, cMPO, CD13, and CD33 
with additional CD64 but negative CD56 and CD123 and 
aberrant display of CD5.

These findings were consistent with a resistance case of 
FLT3-mutated AML M2 with t (16;16) (p13; q22), with 
aberrant expression of CD5.

The 2nd induction protocol initiated after the second 
evaluation was the FLAG Adrian (fludarabine 30 mg/m2/
day for 5 days, ARAC 2 gr/m2/day for 5 days, adriamycin 

25 mg/m2/day instead of zavidose for 3 days and G-CSF 
starting from day 1).

On August 13, 2023, a second re-evaluation was done; 
CBC analysis was as follows: WBCs count, 6.35 × 109/L; 
Hb concentration, 10.5 g/dL; platelet count,  35 × 109/L; 
and the abnormal monocytic population was present 
(52%) of which 12% were immature cells. BM evaluation 
revealed infiltration by 80% atypical monocytic popula-
tion (monoblast, promonocytes, and atypical monocytes) 
with a convoluted nucleus, finely dispersed chromatin, 
visible nucleoli, and abundant amounts of blue finely 
granular vacuolated cytoplasm (Fig. 3). FMC analysis of 
the BM sample showed a monocytic population in differ-
ent stages of maturation (promonocytes and monocytes) 
that were positive for CD34, HLA-DR, cMPO, CD 14, 

Fig. 2  Blast cells with very few residual eosinophils (black arrow)

Fig. 3  Abnormal monocytic population (promonocytes and atypical monocytes showing vacuolation) (black arrow)
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CD64, CD36, CD11C, CD13, and CD33 consistent with 
acute monocytic leukemia (AML M5).

Based on these data, the patient was diagnosed as a 
resistant case of FLT3-mutated AML with t (16;16) (p13; 
q22) in morphological and phenotypic transformation 
from AML M2 to AML M5.

Finally, a third protocol, one cycle of the MEC (mitox-
antrone 8 mg/m2/day, etoposide 100 mg/m2/day, and 
cytarabine 1 g/m2/day from day 1 to day 6) was started. 
Combination therapy with anti-FLT3 treatment was 
considered.

Unfortunately, on September 30, 2023, the patient was 
admitted to the ICU unit complaining of neutropenic 
fever and severe sepsis where he died before final re-eval-
uation and the anti-FLT3 treatment initiation.

Discussion
It is rare for AML with t (16;16) (p13; q22) to submit 
to subtype transformation during therapy, and there is 
no obvious explanation to prove an underlying mecha-
nism.  The outcome for treatment-related secondary 
myeloid leukemias is often poor; nevertheless, the patho-
physiology of these high-risk group leukemia remains 
debatable; 3 main hypotheses have been postulated:

1-	 Chemotherapeutic agents with cytotoxic properties 
such as topoisomerase inhibitors, alkalinizing agents, 
and anthracyclines lead to treatment-related MDS or 
AML since they act by alternating the primary and 
secondary DNA structure [4].

2-	 Occurrence of t (16;16) (p13; q22) in myeloblast, 
since it can be presented as AML M4, M2, or M5, it 
may affect multiple clones in the initial phase of the 
disease, but obscured by the presiding one. After 
the application of chemotherapy and elimination of 
the dominant clone (myeloblast), the other under-
expressed clones (monoblast and promyelocytes) 
have a better opportunity for proliferation and pro-
gression [5].

3-	 The primitive leukemic cells’ inherited plasticity can 
lineate the potential for reprogramming under line-
age-specific pressure [4], for instance, the presence of 
specific mutations such as FLT-3 ITD which induces 
responsiveness to therapy and force leukemic cell 
proliferation [6]. Accumulating evidence has proved 
that  FLT3  mutational status changes along with the 
disease course. This mutational evolution, besides 
identifying  FLT3-ITD as a poor prognostic indica-
tor, spotlights the need to identify FLT3-ITD status at 
diagnosis and relapse [7].

In our case, it was troublesome to differentiate 
between therapy-related secondary myeloid leukemia 

occurrence and recurrence of AML with t (16;16) 
(p13; q22) with a series of transitions. However, accu-
rate initial genetic and molecular diagnosis for cases 
of AML especially earlier detection of FLT3 mutation 
status will help provide a convenient prediction of 
the patient’s disease course and might enable targeted 
treatment or combination therapies that may help 
patients with  FLT3-mutated AML achieve longer and 
more durable remissions.
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