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Are cup-like blasts specific to AML patients with
FLT3 ITD and a normal karyotype? An ALL case

report and review of the literature

Cup-like blastlar FLT3 ITD ve normal karyotipli AML hastalarina 6zgti
miidiir? ALLli bir hastanin sunumu ve literatiir taramasi
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Abstract

Cup-like morphology is defined as cup-like nuclear invagination spanning =25% of the nuclear diam-
eter in >10% of blasts. Studies have shown that FLT3 ITD and normal cytology are strongly associ-
ated with cup-like morphology in acute myeloid leukemia (AML) patients. Herein we describe a
patient with cup-like blasts that was diagnosed and treated for common acute lymphoblastic leukemia
(ALL). In contrast to the literature, the presented case was Philadelphia chromosome positive and
FLT3 ITD negative. (Turk J Hematol 2011; 28: 142-5)
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(")zet

Cup-like morfoloji, blastlarin %10’unda fazlasinda bulunan, blast cekirdegi capinin, en az %25’ini
kapsayan, c¢ekirdegin ice dogru kivrilmasi olarak tanimlanir. Calismalarda AML hastalarindaki cup-
like morfolojinin, FLT3 ITD ve normal sitogenetik ile giiclii bir iligkisi oldugu gésterilmistir. Bu calis-
mada Common akut lenfoblastik l6semi tanisi alan ve tedavisi buna gore diizenlenen, cup-like blastla-
r1 olan bir hasta sunulmustur. Literatiiriin aksine bizim hastamizda Philadelphia kromozomu pozitif
ve FLT3 ITD negative tespit ettik. (Turk J Hernatol 2011; 28: 142-5)
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Introduction

Diagnosis and prognosis of acute myeloid leuke-
mia (AML) depends on evaluation of cytomorpholo-
gy, and immunophenotyping, cytogenetic, and
molecular analyses [1]. Although FAB classification
provides a morphological classification of AML, the
correlation between morphology and clinical fea-
tures are imperfect, except in some subtypes of AML
(e.g. AML with inv (16) and acute promyelocytic leu-
kemia) [1]. A few studies on cup-like indentation in
myeloid blasts and its association with FMS-like tyro-
sine kinase 3 (FlIt3) gene mutations have been pub-
lished [2-5]. Flt3 protein is expressed on immature
hematopoietic and lymphoid progenitors, and seems
to play an important role in early stem cell survival
and myeloid differentiation [6,7]. The protein is
highly expressed in most AML patients and in up to
50% of leukemic blasts in acute lymphoblastic leuke-
mia (ALL) patients [8]. Recently, internal tandem
duplication (ITD) mutations of the FLT3 gene have
been described in approximately 20%-30% of adult
patients with AML [8-10].

Kussick et al. defined cup-like morphology as
>10% of blasts with cup-like nuclear invagination
spanning =25% of the nuclear diameter [5]. This mor-
phology was has only been reported in AML patients,
and to the best of our knowledge the present study is
the first to report this morphology in an ALL patient.

Case

A 41-year-old male presented with acute onset of
generalized weakness, fatigue, and mucosal bleed-
ing. Physical examination showed marked spleno-
megaly and petechiae. Full blood count showed that
hemoglobin was 7.6 g dL-l, a white cell count of
62.700 wL!l, and a platelet count of 28.400 wlL-l.
Peripheral blood smear showed agranular blasts
with an abundance of large nuclear indentations and
prominent invagination cup-like blasts (Figure 1).
Flow cytometric immunophenotyping results were
positive for 89.38% CD10, 89.56% CD19, 78.86% CD20,
88.5% CD22, 88.18% anti-TdT, 79.73% CD34, 90.41%
HLA-DR, and 0.26% sIgM, suggesting common ALL.
MPO and CD117 were negative according to flow
cytometry.

Histopathological and immunohistochemical
evaluation of the patient’s bone marrow trephine

biopsy specimen showed blasts that stained posi-
tive for CD20 and CD34, and negative for MPO, con-
firming the diagnosis of ALL (Figure 2). BCR-ABL
was positive based on RT-PCR following the diagno-
sis of ALL. DNA-based PCR results were negative for
mutant FIt3 ITD (internal tandem duplication). The
patient was treated according to the CALGB proto-
col and in addition received imatinib mesylate.
After the induction phase of the CALGB protocol the
patient was in complete remission, which was
defined as <5% blasts in the bone marrow. Written
informed consent was obtained from the patient.

Discussion

A number of studies on cup-like morphology in
AML blasts reported similar findings-that Flt3-ITD and
normal cytology are strongly associated with cup-like
morphology in AML patients (Table 1). Fit3/ITD muta-
tion causes constitutive activation of the receptor’s
tyrosine kinase activity, which results in self activa-
tion that stimulates the RAS and STATS5 signal trans-
duction pathways, leading to cell proliferation and
progression to AML [11]. Many studies reported that
FIt3/ITD mutation is closely related to the clinical
response and poor prognosis of AML [12,13].

Chen et al. reported a higher frequency of nor-
mal cytogenesis and Flt3 gene mutations of internal
tandem duplication in patients with cuplike blasts
than normal morphology, although it was statisti-
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cally insignificant [14]. In addition to the presence
of FIt3/ITD and normal karyotype, the other charac-
teristic feature of cup-like morphology is complete
or partial loss of HLA-DR and CD34 expression in
AML blasts (Table 1). Kronschinsky et al. reported
that cup-like nuclei could occur in both non-mono-
cytic and monocytic AML [4]. They reported that
there was an association between cup-like nuclear
morphology and negative HLA-DR expression only
in non-monocytic FAB types [4]. Oelschlaegel et al.
studied the relationship between HLA-DR negative
AML blasts, and CD34 expression, FIt3/[TD, and cup-
like nuclear morphology [3]. They reported that loss
of HLA- DR expression in AML blasts was strongly
correlated with cup-like morphology and FIt3/ITD
(p<0.001) [3].

Recent studies reported that cup-like morpholo-
gy in AML is highly associated with the presence of
nucleophosmin (NPM1) gene mutation [4,14,15].
Exon 12 mutations in the NPM1 gene cause abnor-
mal cytoplasmic accumulation of the NPM1 phos-
phoprotein in primary AML patients with a normal
karyotype [16]. NPM1 mutations occur in approxi-
mately 35% of AML patients [16]. Chen et al.
observed NPM1 mutation in 19 of 22 (86%) AML
patients with cup-like morphology [15]. According
to the literature, the frequency of Flt3/ITD and NPM1
mutations (or both) in patients with cup-like mor-
phology is high. Three studies reported that there
weren’t any significant differences in overall surviv-
al between AML patients with cup-like nuclei and
the control group [4,14,15].

In contrast to the above-mentioned studies, the
presented case was diagnosed as ALL with cup-like
invagination in blast cells; cup-like morphology was
observed in 20% of blasts. In contrast to AML
patients, the presence of FIt3/ITD is rare in ALL
patients [8]. ITD mutations of the FLT3 gene have

Table 1. Characteristics of patients in studies
Kussick Kroschisky Weina Chen Weina Chen

et al.5 et al.4 et al.14 et al.15
Flt3/ITD 84%* 70.9%%* 88%** 86%*
Cytogenetic 8.3%* 18.5%%* 300%** 14%*
abnormality
Lack of HLA-DR  70%* 33.5%%** 50%* 59%*
Lack of CD34 68%* 93%* 71%* 82%*

*Significant compared to non-cup-like morphology
**[nsignificant compared to non-cup-like morphology

been reported in <3% of adult patients with ALL
[10,17,18]. Considering the relationship between
Flt3 gene mutation and cup-like morphology in pre-
vious studies, we evaluated the presented case for
F1t3/ITD mutation, but found none. As with Flt3/ITD,
NPMI1 mutation in ALL patients is rare. In fact, a
published pilot study from India reported that 1 of
114 (0.08%) ALL patients had NPM1 mutation [19];
however, the presented case was not screened for
this mutation due to socioeconomic factors. The
presented patient was Philadelphia chromosome
positive, whereas according to the literature AML
patients with cup-like morphology usually have a
normal karyotype.

To the best of our knowledge this is the first
report of an ALL patient with cup-like blasts. The
question that remains to be answered is as follows:
are cup-like blasts in ALL a very rare event or are
they overlooked?
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