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Introduction
Acute myeloid leukemia (AML) encompasses a group of diseases 

caused by various mutations that lead to clonal expansion of dysfunctional 
hematopoietic progenitor cells called ‘blasts.’ The prognosis of AML 
depends on the cytogenetic abnormalities in the blasts, which define 
the disease. A number of specific mutations have been identified in the 
pathogenesis of AML. Some have even led to groundbreaking advances 
in treatment, as in the case of the translocation (15;17) mutation 
discovered in acute promyelocytic leukemia. Characterization of the 
genetic defects in these blasts allows clinicians to counsel their patients 
about the prognosis of their disease and the response they can expect 
from treatment [1].

AML with translocation (8;16)(p11;p13) is a rare subtype of AML 
that has been documented in the literature as a distinct syndrome. This 
translocation results in the fusion of MYST3 and CREB-binding protein 
gene. These gene products are involved in transcriptional regulation 
and cell cycle control, and they exhibit histone acetyltransferase activity. 
MYST3, in particular, serves as a co-activator for RUNX1 [2-4]. This 
AML syndrome is characterized by hemophagocytosis by the blasts, 
extramedullary disease manifestations, and poor prognosis. A study by 
Haferlach et al. reported a median overall survival of 4.7 months amongst 
adult patients diagnosed with AML with t(8;16)(p11;p13) [5]. The 
French-American-British morphology classification of AML cases with 
t(8;16)(p11;p13) usually results in an M5 classification, but sometimes as 
M4 or M4/M5 variant [6-11]. The WHO classification system identifies 
a number of recurrent genetic abnormalities that are commonly seen in 
AML. AML with t(8;16)(p11;p13) is not currently included in this list of 
recurrent genetic abnormalities [12]. A number of papers have proposed 
that AML with t(8;16)(p11;p13) constitutes its own unique syndrome 
based on clinical features and immunophenotype [3,5,7,10,13,14]. 
Classification of AML with t(8;16)(p11;p13) in the current FAB system 
often becomes unclear when taking immunohistochemistry into account 
[2,5,7]. A new category of M5c AML has been proposed in the past to 
describe monocytic AML with malignant histiocytes demonstrating 
prominent hemophagocytosis. [13,15]. Perhaps AML with t(8;16)
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(p11;p13) is more adequately classified as M5c AML within the FAB 
classification or AML with recurrent genetic abnormalities within the 
WHO classification. Here we report a case of a 50-year-old woman 
with a history of surgically treated low-grade carcinoid on surveillance 
who presented with pancytopenia and epistaxis. She was ultimately 
diagnosed with acute monoblastic leukemia with translocation (8;16)
(p11;p13).

Case Report 
A 50-year-old Cuban female was diagnosed with low-grade 

carcinoid tumor of the jejunum in May of 2012, which was surgically 
resected. Margins were negative and lymph node biopsies done at 
that time were negative for carcinoid involvement. She presented to 
our center for follow up in August 2012, and CT scan of the abdomen 
showed a 1.8 cm calcific lymph node at the root of the mesentery. This 
finding was favored to represent local metastasis because it correlated 
with an area of increased uptake on Octreotide scan and the patient 
continued to have diarrhea with elevated HIAA-5 levels. The case was 
presented in tumor board, and it was determined that surgical resection 
of the metastatic lymph node would not be appropriate because 
resection would have required major vascular surgical reconstruction. 
Since the tumor was low-grade, surveillance with serum markers and 
imaging was performed and demonstrated no growth. No cytotoxic 
chemotherapy or radiation was given.
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Fourteen months after the diagnosis of carcinoid tumor, the 
patient developed epistaxis, fatigue and exertional shortness of 
breath. Pancytopenia was discovered on routine blood work and 
she was admitted. She had an absolute neutrophil count of less than 
200, developed neutropenic fever, and required antibiotic treatment 
and intensive care. Her platelets nadired at 16 K and her hemoglobin 
nadired at 6.8 g/dl, necessitating transfusion support. 

Bone marrow biopsy and aspirate revealed an acute monoblastic 
leukemia with histiocytic differentiation, hemophagocytosis, and 
presence of translocation (8;16)(p11;p13) in a background of 
myelodysplasia without evidence of metastatic carcinoid tumor. The 
patient underwent standard induction therapy with 7+3 and achieved 
remission. Due to suboptimal performance status, consolidation with 
high dose ARA-C was undertaken as opposed to allergenic stem 
cell transplant. The patient’s disease ultimately returned, and she 
opted to receive palliative Vidaza, but she did not respond and it was 
discontinued. She went on to receive hospice care, and passed at home 
with her family.

Results
Bone marrow aspirates stained with traditional Wright-Giemsa 

methodology were notable for abundant large monoblasts (Figure 1) 
with abnormal chromatin, increased nuclear to cytoplasmic features, 
and marked erythrophagocytosis (Figure 2). Histologic sections of the 
bone marrow core biopsy demonstrated involvement by blasts positive 
for CD45, CD4, CD68, and muramidase, confirming the monocytic 
lineage of the tumor. CD34, CD117, and MPO were negative. Peripheral 
blood smear was negative for blasts. Metastatic carcinoid was not 
identified. Conventional cytogenetics identified a complex karyotype 
(45,XX,t(6;12)(q21;q12),t(8;16)(p11;p13),der(8)dic(8;18)(q22;p11.2)
trp(80(q11.2q22)[cp14]/46,XX(3)) (Figure 2).

Discussion
Cases of AML with t(8;16)(p11;p13) which have been reported in 

the literature have a number of common themes. Erythrophagocytosis, 
in which the leukemic blasts ingest red blood cells, is frequently seen 
in AML with t(8;16)(p11;p13). In the case series by Diab et al. of 13 
patients with AML with t(8;16)(p11;p13), 7 had blasts which exhibited 
erythrophagocytosis [2]. Amongst pediatric AML with t(8;16)
(p11;p13), as many as 70% of cases reported show erythrophagocytosis 
[3]. Erythrophagocytosis is a relatively rare finding in other types of 
AML, so this characteristic should raise concern for t(8;16)(p11;p13) 
as the culprit mutation. In the patient’s case reported here, prominent 
erythrophagocytosis was identified. However, other characteristics of 
this case differed from other cases reported in the literature. AML with 
t(8;16)(p11;p13) may commonly be associated with prior therapy for 
other malignancies, with breast being most frequent. Although this 
patient had a history of carcinoid tumor, she was managed surgically 
and never received any chemoradiation. Extramedullary manifestations 
are also commonly identified in AML with t(8;16)(p11;p13). Leukemia 
cutis has been found in as many as 44% in Diab’s case series. Other 
extramedullary manifestations included leptomeningeal, liver, and 
genitourinary involvement [2]. The patient in the case described here 
had none of these extramedullary findings, distinguishing her from 
other cases reported in the literature. 

AML with t(8;16)(p11;p13) produces a distinctive syndrome 
with immunophenotypic features that do not fit any of the currently 
categorized AML subtypes within the FAB classification system or 
within any of the recurrent genetic abnormalities in the WHO system. 
Cases of AML with t(8;16)(p11;p13) have historically been classified as 
M4, M5, or M4/M5 variant [6]. A study by Haferlach et al. performed a 
DNA microarray analysis of four cases of AML with t(8;16)(p11;p13), 
and compared them to microarrays of M1 (n=46), M4 (n=41), M5a 
(n=9), and M5b (n=16) AML. The principle component analysis of 

Figure 1: Bone marrow examination: (1A) High power bone marrow aspirate 
showing blasts which were intermediate to large in size with monocytic 
features. (1B) Low power bone marrow core biopsy showing prominent 
monoblasts involving the bone marrow. Metastatic carcinoma was not present.

Figure 2: Diagnostic features: (2A) High power bone marrow aspirate was 
notable for abundant monoblasts with marked erythrophagocytosis. (2B) 
Conventional cytogenetics identified a complex karyotype with t(8;16)
(p11;p13).
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gene expression microarrays revealed that AML with t(8;16)(p11;p13) 
clustered into its own group near but separate from M5a and M5b AML 
[5]. These results reinforce that AML with t(8;16)(p11;p13) may be an 
M5 AML, but that it does not neatly fit within either the FAB M5a 
or M5b categories. DNA microarrays can also be used to distinguish 
AML with t(8;16)(p11;p13) from all other subtypes of AML. A study 
by Diaz-Beya et al. classified 120 different cases of AML of all subtypes 
according to their miRNA expression patterns. Seven of these 120 AML 
cases were AML with t(8;16)(p11;p13), and the miRNA signature of 
AML with t(8;16)(p11;p13) clustered tightly and independently from 
all other types of AML, including the other monocytic leukemias [14]. 
These findings suggest that AML with t(8;16)(p11;p13) represents 
a distinct entity which should be recognized as a recurrent genetic 
abnormality.

Khalidi et al. published a study that classified each type of AML 
within the FAB system based on its immunophenotypic features. M5 
AML generally lacks CD34 expression, distinguishing M5 from all 
other subcategories of AML. M5a AML cases were usually negative for 
MPO and CD4, but positive for CD117. M5a (monoblastic) leukemia 
also tended to have a predominance of blasts in the bone marrow. M5b 
(monocytic) leukemia has far fewer blasts in the marrow and is variable 
in its expression for MPO, positive for CD4, and negative for CD117. CD4 
and CD117 were the only markers found in this study to be statistically 
significant for distinguishing between M5a and M5b [16]. Our patient, 
like other M5 AML cases studied, was negative for CD34. The malignant 
blasts in the marrow were negative for MPO, which is consistent with 
either M5a or M5b. Her blast cells did not express CD117 but did 
express CD4, which is consistent with an M5b immunophenotype. 
However, the bone marrow sample had a predominance of blasts at 60% 
of all cells in the marrow prior to treatment. This high prevalence of 
blasts in the bone marrow resulted in a diagnosis of acute monoblastic 
leukemia. The patient’s pathological findings do not neatly fit within 
either the M5a or M5b FAB AML classifications; the result was a delay 
in diagnosis and treatment. Although there is no targeted treatment for 
AML with t(8;16)(p11;p13) yet, it is important to develop and utilize 
an accurate and inclusive classification system that allows for expedient 
diagnosis of AML subtypes so that treatment can be promptly initiated. 
The pathological features did not unambiguously fit any FAB subtype 
and definitive diagnosis based on immunophenotype and morphology 
was not possible. Diagnosis and treatment were delayed until 
cytogenetics confirmed translocation (8;16)(p11;p13). This genetic 
abnormality has historically been difficult to classify within the FAB 
system. Two possible alterations could alleviate this difficulty: the 
addition of the previously proposed M5c subtype to include AML with 
t(8;16)(p11;p13), or the addition of AML with t(8;16)(p11;p13) to the 
WHO category of AML with recurrent genetic abnormalities.

Many authors caution that diagnoses should not solely rest on 
immunophenotypic features because they can often overlap or contradict 
the remainder of the clinical picture. AML with t(8;16)(p11;p13) has 
a very unique clinical/pathological picture and a poor prognosis, 
which has resulted in several proposals for a specific subclassification 
within the FAB system for this entity. As described above, the striking 
erythrophagocytosis displayed by blasts in AML with t(8;16)(p11;p13) 
has been discussed as a distinctive feature numerous times in the 
literature [2-7,9,10,14]. The breakpoint observed in AML with t(8;16)
(p11;p13) involves genes that are central to erythropoiesis. MYST3 acts 
as a co-activator of a number of hematopoietic transcription factors like 
RUNX1 and NF-κB, and CREBBP plays an essential role in regulation 
of hematopoietic stem cell proliferation [14]. Mutations in RUNX1 
have been recognized as a provisional entity in the WHO Classification 
causing an AML with particularly poor prognosis [12]. AML with 

t(8;16)(p11;p13) disrupts the functioning of MYST3, which in turn 
will interrupt the proper functioning of RUNX1 by removing its co-
activator. Dysfunction of these genes results in the erythrophagocytosis 
observed in 75% of t(8;16)(p11;p13) cases, compared to 
hemophagocytosis present in 1% of all other AML subtypes [4,9,14]. 
Although non-specific, the presence of hemophagocytosis should raise 
suspicion for AML with t(8;16)(p11;p13), even before genetic analysis 
or immunohistochemistry results become available. This is clinically 
important, because these patients have poor prognosis and a high rate 
of death from DIC, which may also occur long before genetic analysis 
results have returned. Early recognition of this clinical entity and a 
morphologic finding of erythrophagocytosis should raise our suspicion 
for AML with t(8;16)(p11;p13) and prompt a search for signs of DIC as 
early intervention is key.

Conclusion
In conclusion, AML with t(8;16)(p11;p13) is a rare yet distinct 

clinical and pathological entity that cannot be adequately classified 
according to the current FAB system or WHO classification system. 
The M5c subtype has been proposed for leukemia with histiocytic 
differentiation, which includes AML with t(8;16)(p11;p13). The 
addition of AML with t(8;16)(p11;p13) to the category of AML with 
recurrent genetic abnormalities has also been proposed, which could be 
adapted into both the FAB and WHO systems. Either of these categorical 
distinctions could eliminate a great deal of diagnostic difficulty, 
yielding a faster diagnosis and more immediate commencement of the 
indicated treatment regimes. Further research into the Myst3-CREBBP 
genes disrupted by t(8;16)(p11;p13) is warranted. The gene-targeted 
approach to the treatment of APL transformed a devastating disease 
into a curable leukemia. A similar treatment regime is theoretically 
possible for AML with t(8;16)(p11;p13) and, because of the very poor 
prognosis, should be vigorously pursued.
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