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e report a case of a proliferation of blast cells

expressing T antigens, associated with mature NK

proliferation, and raises the question of whether

the 2 populations identified may derive from a
bipotent progenitor maintaining T and NK commitment, or
whether they represent a unique NK cell proliferation mature
and immature.

A 79-year-old-diabetic male was hospitalized for fever of
unknown origin. His blood cell count showed thrombocytope-
nia (platelets: 66 G/L), no anemia (hemoglobin: 13.7g/dl), and
leukocytosis (white blood cell count: 33.7 G/L) composed of
large granular lymphocytes (LGLs: 8.7 G/L) and a population
with a blastic morphology (blasts: 17.2 G/L). Neutropenia was
also found (polymorphonuclear neutrophils [PNN]: 1.3 G/L).
The clinical examination showed changes in the general state,
with loss of appetite, weight loss (8 kg lost in 1 mo), dry cough,
polyadenopathy. Bone marrow aspiration showed dual infiltra-
tion with 50% blasts and 44% LGL.

The blast cells were of intermediate size with a regular
nucleus, dispersed nuclear chromatin, multiple variably prom-
inent nucleoli and no cytoplasmic granules (Figure 1). The
lymphocytes had LGL-type morphology, with moderate to
abundant pale cytoplasm and fine or coarse azurophilic gran-
ules (Figure 1B1 and C2).

Flow cytometry analysis performed on the blood revealed
2 different populations. The first represented 34% of blood
cells, and expressed immaturity-associated markers (CD45'",
CD34+), T-cell associated antigens (intracytoplasmic (¢) CD3,
CD7,CDS5) and no surface (s) CD3, CD2, CD4, CD8, or CD1a.
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This population also expressed a low level of myeloid-asso-
ciated antigens: cCD13 (37%) and CD33 (61%), and a low
level of lymphoid B-associated antigen: cCD79a (32%). These
cells did not express CD56, CD16, or CD57 (Figure 1A). The
second population represented 36% of blood cells, did not
express immaturity markers (CD45"sh CD34-), and expressed
cCD3, CD8"v, CDS5, CD7, CD56 without expression of
other T-cell associated antigens (sCD3, CD4, and CD2) and
no expression of other NK-associated antigens (CD16 and
CDS57). The bone marrow biopsy also showed blast prolifer-
ation and LGL infiltration. Puncture of axillary lymph nodes
and cerebrospinal fluid (CSF) was performed, and the 2 dis-
tinct populations were also found (2% of blasts and 12% of
LGL in the CSF). The karyotype performed on bone marrow
was complex:

46,XY,del(7)(p14p22),der(7)t(7;21)(p15;q22),der(21)
dup(q22q22)t(7;21)(p15;q22)[19]/46,XY[1].nuc
ish(RUNX1x4)[95/100].

Based on these results, a diagnosis of T-cell acute lymphoblas-
tic leukemia (T-ALL) and chronic lymphoproliferative disorder
of NK cells (CLPD-NK) based on CD356 expression and the
absence of membrane CD3 expression was retained.!

The molecular analysis performed on peripheral blood and
bone marrow cells detected rearrangement of TCR and detected
2 clonally rearranged T-cell receptor y (TCRY), the main one of
214bp TCRy (Vy1.8-Jy1.1/2.1) and the second of 182 bp (TCRy
Vvy10-Jy1.1/2.1) (Figure 2A and B). High throughput sequenc-
ing on whole blood only detected nonspecific mutations for
T/NK-cell neoplasms at low VAF (2%-3%) in BCL2, CIITA,
MEF2B, KMT2A and in KMT2D of 6 variants.

To determine whether blasts and LGL shared the same TCRy
rearrangement profile, we sorted blasts (CD45" CD34+), LGL
(CD45"eh CD3- CDS56%) and T lymphocytes (CD45sh CD3+
CDS56°) by FACS. The same TCRYy gene rearrangement (214 bp)
was found in blasts and LGL (Figure 2C and D) but not on the T
lymphocytes. Another TCRy gene rearrangement (182 bp) was
identified only on T lymphocytes (Figure 2D), and it was very
low and probably a canonical rearrangement. No rearrangement
of TCR B was found in these populations. Mutations in the sig-
nal transducer and activator of transcription 3 gene (STAT3),
inducing aberrant STAT3 signaling but was not detected in our
case (mutations Y 640D and D661Y).

An acute lymphoid leukemia-type treatment (GRAASPAL
group old age) was introduced after 5 days of corticoid ther-
apy. At day 23, after induction therapy, there were still 3% of
lymphoblasts in blood. Due to complications of chemotherapy,
palliative treatment was introduced, but the percentage of blast
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Figure 1. Phenotype and cytologic characterization of the 2 subpopulations. (A), Flow cytometry analysis performed on blood revealed a blast pop-
ulation (black) CD45°¥, CD34* that expressed T-cell associated antigens (intracytoplasmic cCD3, CD7) but no surface CD3, CD2, CD8 and also expressed
a low level of myeloid-associated antigens: CD13. The cells did not express CD56. The second population was CD45M"", CD34- (in red), expressed intracy-
toplasmic cCD3, CD8°* CD7, CD56 without expression of other T-cell associated antigens (sCD3 and CD2). The blue population corresponds to residual T
lymphocytes. (B), Blood examination showed blast cells (B2) and large granular lymphocytes (B1). (C), Bone marrow examination showed blast cells (C1) and
large granular lymphocytes (C2) CD45"«r¢e55 CD3FE, CD2M™C, CD7MTC, CD56MCorPE CD8PEer FITC MPOMT™C, CD13"E, CD34A"C. APC = allophycocyanin; FITC = fluorescein
isothiocyanate; PE = phycoerythrin; PerCP5.5 = Peridinin-chlorophyll protein 5.5. Beckman Coulter Immunotech, Miami, FL, USA; BD Biosciences, San Jose, CA, USA.

cells increased in the blood, cytopenia worsened, and the patient
died 7 months after the start of chemotherapy.

We report an original case of proliferation of T lymphoblasts,
associated with NK cell proliferation. These 2 populations
have definitively different morphologies and phenotypes, but
expressed the same TCRy rearrangement, indicating that they
arose from the same progenitor, or that the more mature popu-
lation (LGL) arose from the immature one (lymphoblasts).

Normal bipotential T/NK precursors are physiologically
found in the thymus? that produces predominantly T cells and
relatively few NK cells, suggesting that the thymus microenvi-
ronment physiologically favors the development of T cells over
NK cells. In the thymus, uncommitted CD34* CD1a- precursors
can be subdivided into an early CDS5- and a later CDS5* stage,
both having T and NK cell potential.> Development through
the first pro-T-cell stage is coordinated with migration through
distinct thymic environments in relation with environmen-
tal inputs, such as ligands for the Notch cell-surface receptors
inducing Notch signaling, which initiates the T-cell-lineage pro-
gram.* Non-T-cell factors such as inhibitors of DNA binding
(Id)2, SCL (TAL1), C/EBPa, GATA2, and PU.1 are likely to have
direct roles in maintaining non-T-cell developmental options.*
Notably, the cytokine IL-15 and 1d2, which negatively regulates
the activity of basic helix-loop-helix transcription factors (E2A
and HEBalt), both play key roles in NK cell development. Indeed,
it was reported that Id2 increased a pool of lineage CD1a- CD5*

progenitors, which, in synergy with IL-15, furthered expansion
and differentiation into NK cells.®

NK-cell development also includes 2 stages maintaining NK,
T and DC capacity and, therefore, some tripotential T/NK/DC
common progenitors.® Unfortunately, these NK progenitors
express markers that overlap with those of T-cell ALL, including
CD7, CD2, and even CDS5 and cytoplasmic CD3, so the dis-
tinction between T-ALL and immature NK-cell tumors may be
difficult based on phenotype.® Moreover, uncommitted progeni-
tors may initiate TCRY gene rearrangements, even before reach-
ing the thymus and in the same way, immature CD34+ CD38*
CD1a" thymic subsets can harbor TCRYy rearrangements (Vy-
Jv1.1/2.1) before the initiation of TCRS rearrangement,” sug-
gesting that a TCRy rearrangement can be found in T and NK
progenitors.

In light of these data, we hypothesize: (1) that the 2 popu-
lations identified may derive from a bipotent progenitor main-
taining T and NK differentiation capacity, with a pool of still
immature cells (identified as T lymphoblasts in our case) and
a pool of cells that mature into NK cells under microenviron-
mental influences or (2) blasts and LGL represent a unique
NK cell proliferation with a contingent of immature NK blast
cells (blastic morphology, CD34+, CD45"* ¢CD3* CD56") and
another contingent of more mature cells (LGL morphology,
CD34-, CD45"sh cCD3*, CD56*) that mature from the blastic
population.
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Figure 2. TCR rearrangement performed CD34+, CD56+, and CD3+ sorted cells (peripheral blood or bone marrow cells). The red line is the
molecular weight GS400 Rox, the blue line corresponds to the patient profile and green line to the polyclonal rearrangement. (A), Blood: detection of 2 clonally
rearranged T-cell receptor y (TCRy): the main one of 214 bp, and the second of 182bp. (B), The same rearranged TCR vy in the bone marrow. (C), In black, the
CD34+ sorted cells (CD45° CD34+, purity of 99%) have a monoclonal rearranged TCR vy of 214 bp, as the CD56+ cells. (D), In red: the LGL cells (CD45"sh
CD3- CD56* *, purity of 99%). (E), In blue, CD3+ sorted cells (CD45"" CD3*, purity of 92%) have the second rearranged T-cell receptor y (TCRYy) of 182bp.

Recurrent translocations involving RUNXT1 on the chro-
mosomal band 21922 are common in patients with acute
leukemia. Translocation t(7;21) (p15;922) has been some-
times described in acute myeloid leukemia (AML) and in
one case of ETP-ALL.%!° Partner genes on 7p15.2 have been
hypothesized twice, to the best of our knowledge, firstly
with EVX1, in an RUNX1-EVX1 in-frame fusion protein,
detected by RNA-seq in ETP-ALL with normal karyotype.!°
Interestingly, the RHD domain of RUNX1 and the home-
odomain of EVX1 were conserved. In a second case report
of de novo AML, the HOXA cluster was suspected to be
involved.® However, the HOXA cluster is only 50kb away
from EVXI1, and considering the analytical resolution of
FISH (around 100-200kb), an RUNX1-EVX1 fusion cannot
be ruled out in that case.

In our case, overrepresentation of RUNX1 was detected with
4 signals by FISH, without amplification (as in B-ALL or ther-
apy-related AML with iAMP21 where 5 signals or more are
necessary!'!=13),

Differential diagnosis of this case might consider acute trans-
formation of a chronic large granular lymphoproliferation,
which was previously described in a case presenting a blastic
LGL population,'* but this was not the case in our patient, in
whom the blast population displayed no granulations. Myeloid/
natural killer cell precursor AL (MNKL) is an uncommon entity
described in the WHO 2008 classification and considered in the
WHO 2017 classification as an immature myeloid AL,'? the low
level of myeloid-associated antigens: cCD13 and CD33 is not
sufficient to evoke the diagnosis of myeloid acute leukemia. NK
cell lymphoblastic leukemia/lymphoma (NK-ALL/BL) is defined
by expression of CD56 along with immature T-cell associated
markers such as cCD3, CD2, and CD7, with the absence of B
lymphoid, myeloid markers, and TCR and immunoglobulin (Ig)
receptor rearrangement.’ In our case, the LGL expressed CD56
but not the blast population, and cells were TCRY rearranged.
Finally, we cannot exclude formally that mature LGL cells are
T-LGL cells having lost membrane CD3 (in the relation with an
oncogenic abnormality) and not true NK cells; according to this
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hypothesis it should be a proliferation of a mature T-LGL cells
and a leukemic block of an immature T progenitor, developing
an acute-T-cell leukemia.

In conclusion, we describe a case with an excess of lympho-
blasts and LGL showing clear cytological and phenotypical dis-
tinction, but a common clonal origin. This presentation does not
clearly fit with known leukemia/lymphomas already described
in the literature or in the WHO classification and highlights
that an excess of LGL associated with “T or NK” lymphoblastic
proliferation must be considered as potentially clonal, instead
of reactive LGL, and might prompt biologists and physicians
to diagnose other cases to clarify this type of heterogeneous
proliferation.
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