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Abstract

T-cell large granular lymphocytic leukemia (T-LGL) is a chronic malignancy characterized by clonal expansion of cytotoxic

T-cells possibly complicated by cytopenias of one or more myeloid lineages. By describing a multiply-refractory T-LGL case,

this report highlights the importance of molecular-targeted and non-cytotoxic therapies in the context of frail elderly patients.
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3Université de Paris, Paris, France

Correspondence:

Yogen Saunthararajah, MD

Department of Translational Hematology and Oncology Research, Lerner Research Institute, Cleveland Cli-
nic,

9620 Carnegie Ave N building, NE6-250, Cleveland, OH 44106, USA. E-mail: saunthy@ccf.org

Running title: Non-cytotoxic decitabine for refractory T-LGL

Keywords : decitabine, T-cell large granular lymphocytic leukemia, frail patients, non-cytotoxic regimen

Text word count: 1,083

Figures: 1

References: 14

1



P
os

te
d

on
A

u
th

or
ea

10
M

ay
20

21
—

T
h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
62

06
53

88
.8

80
58

59
3/

v
1

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

. Abstract

T-cell large granular lymphocytic leukemia (T-LGL) is a chronic malignancy characterized by clonal expan-
sion of cytotoxic T-cells possibly complicated by cytopenias of one or more myeloid lineages. By describing
a multiply-refractory T-LGL case, this report highlights the importance of molecular-targeted and non-
cytotoxic therapies in the context of frail elderly patients.

Key Clinical Message

We report on a novel, successful, non-toxic therapy to treat multiply-resistant T-cell large granular lympho-
cytic leukemia in an elderly patient.

Background

T-cell large granular lymphocyte leukemia (T-LGL) is a chronic lymphoproliferative disorder characterized
by clonal expansion of cytotoxic T-cells and cytopenia of one or more myeloid lineages1. Despite a typically
indolent nature, most patients eventually require treatment because of severe cytopenias, caused by either
direct (cellular-mediated) or indirect (cytokines) attack of myeloid precursors by the clonal T-cells.1,2Because
T-LGL in its severe form is a rare condition, no head-to-head comparisons of different treatment options have
been conducted. Guided by single-arm studies, three drugs – methotrexate (MTX), cyclosporine (CsA), or
cyclophosphamide (Cy) - are routinely used as first-line therapies. Overall response rates (ORR) have been
reported at 38%-60% for MTX, 45%-92% for CsA and 47%-72% for Cy2,3, and a recent retrospective analysis
reported comparable ORR of 61.5%-74.4% for all three agents.4 Even less data exist as to the management of
refractory cases. Several drugs inhibiting epigenetic repressing enzymes of the histone deacetylase (HDAC)
class are approved for treating other peripheral T-cell malignancies, and a case-report described the successful
use of the HDAC-inhibitor belinostat (1000 mg/m2 intravenously, days 1-5 in 21-day cycles) to produce
red-cell transfusion independence in a patient with T-LGL and anemia refractory to MTX, CsA and Cy.5

HDAC-inhibitors, however, cause cytopenias in their own right, via cytotoxic or cytostatic actions possibly
inherent to HDAC-inhibition, which can undermine the cytopenia-correction goal-of-care. We describe here
an elderly patient with T-LGL with red cell transfusion-dependence refractory to several lines of therapy
including an HDAC-inhibitor, who was successfully treated with the drug decitabine administered by a
regimen designed to inhibit/deplete the epigenetic repressing enzyme DNA methyltransferase 1 (DNMT1)
without cytotoxicity.6-9

Case report

A 79-year-old man with coronary artery disease, chronic kidney disease (CKD) stage III and non-melanocytic
skin cancer presented to his primary care physician in June 2019 with shortness of breath and decreased exer-
cise tolerance. Initial work-up revealed macrocytic anemia (hemoglobin [Hb] 9.4 g/L; MCV 105 fL), absolute
neutrophil count of 1.6x109/L, and normal platelet count (180x109/L). Abnormal large granular lymphocytes
(LGL) were noted on blood smear and represented 80% of total circulating lymphocytes (absolute lympho-
cyte count 1.5x109/L). A bone marrow (BM) evaluation showed moderate erythroid hyperplasia, normal
granulopoiesis and megakaryopoiesis, no dysplastic changes or chromosomal abnormalities, and infiltration
by abnormal cytotoxic T-cells confirmed by flow cytometry (Fig.1A ). Molecular studies revealed a canonical
STAT3 Y640F mutation (variant allelic frequency 11.5%) and a clonal T-cell rearrangement, confirming the
diagnosis of T-LGL.1,2The anemia was progressive, resulting in red cell transfusion-dependence and prompt-
ing initiation of therapy with MTX 15 mg weekly. During 6 weeks of MTX therapy, fatigue worsened and
red cell transfusion needs increased, leading to MTX discontinuation and the initiation of 2nd-line therapy
with prednisone 60 mg daily for 3 weeks with subsequent tapering, for a total duration of 8 weeks. Again,
no response was observed, prompting initiation of 3rd-line therapy with CsA 2 mg/kg per day in divided
doses along with short-course of prednisone (40 mg daily orally tapered over 14 days). Over 4 months of CsA
therapy, there was no decrease in red cell transfusion needs, and kidney toxicity required CsA dose-reduction.
At this point, BM evaluation was repeated: morphological observations were similar to initial presentation -
expanded erythropoiesis and T-LGL cell infiltration. Two cytogenetic abnormalities, not observed at initial
presentation, were detected (-Y in 3/20, and +8 in 4/20 metaphases). Clonal hematopoiesis with -Y is
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. not uncommon in older individuals, and trisomy 8 has been reported in association with T-LGL10,11, but
since there were no dysplastic changes the diagnosis remained unchanged. CsA therapy was discontinued
because of nephrotoxicity and lack of response and 4th-line therapy with tacrolimus (4 mg per day in divided
doses) was initiated. As patient’s erythropoietin level was inappropriately low in the context of anemia (90
mU/mL), epoetin alpha (60,000 units biweekly) was incorporated into therapy (as per indication of anemia
caused by CKD). Red cell transfusion needs did not decrease after 12 weeks of this treatment, prompting the
addition of MTX 10 mg weekly. After 12 weeks of tacrolimus, MTX and epoetin combination, the patient was
still transfusion-dependent, therefore, the tacrolimus and MTX were discontinued and the HDAC-inhibitor
vorinostat (400 mg per osdaily), approved for the treatment of other peripheral T-cell malignancies, was
initiated as 5th-line therapy. Over a 3 month period, this treatment was complicated by anorexia, diarrhea
and worsening of fatigue, and did not register any improvement. The HDAC-inhibitor was thus discontin-
ued and the patient was initiated on 6th-line therapy with a non-cytotoxic, DNMT1-targeting regimen of
subcutaneous decitabine 0.2 mg/kg once a week. Red cell transfusion-independence was achieved around 7
weeks after initiation of this therapy, accompanied by subjective improvements in the patient’s symptoms
and sense of well-being with no side-effects (Fig.1B ).

Discussion

Although a potential role for MTX to treat STAT3 -mutated cases, which in general appear to have worse sur-
vival outcomes than wild-type counterparts, has been proposed12,13, there is no consensus as to the optimal
treatment algorithm for T-LGL, whether STAT3 -mutated or otherwise.1 A non-cytotoxic molecular-targeted
therapy would be ideal, since the therapy aims at improving low blood counts, a goal that can be undermined
by cytotoxicity, especially in elderly patients who have functional hematopoiesis reserves already diminished
by age and disease processes. As a molecular target, DNMT1 has been (i) clinically validated for treating
other T-cell malignancies; (ii) pre-clinically validated for the treatment of T-LGL14; and (iii) we had previ-
ously developed and described a dose, route-of-administration and schedule of decitabine to deplete DNMT1
without cytotoxicity to BM.6-9 The non-cytotoxic, DNMT1-targeting mechanism-of-action of this regimen
has been documented previously in patients with myeloid malignancies and β-hemoglobinopathies.6-9Taken
altogether, these data prompted our first use of this decitabine regimen to treat an elderly patient with
T-LGL refractory to multiple lines of therapy and red cell transfusion-dependence. The subjective and ob-
jective clinical response and safety profile, and the clinical responses to DNMT1-targeting reported also for
other T-cell malignancies, suggest that non-cytotoxic DNMT1-targeting should be further evaluated to treat
T-LGL.
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Figure legend.

Figure 1.Histopathological findings and treatment course of our index case. A) From left to right:
Wright-Giemsa (WG) stain of peripheral blood showing a classical large granular lymphocyte (100X); WG
stain of bone marrow (BM) aspiration showing classical LGL (50X); hematoxilin-eosin stain (20X) of the
BM biopsy core with infiltration of small lymphocytes characterized by CD3 (20X) and CD8 (20X) positivity
by immunostaining. Flow cytometry confirmed the aberrant T-LGL phenotype: CD2, CD3, CD5 dim, CD8,
CD16, and CD57. Yellow arrows indicate large granular lymphocytes. B) Timeline depicting the type of
treatment received along with duration of administration. On the bottom details on treatments doses.

MTX: Methotrexate, CsA: Cyclosporine, BMBx: Bone marrow biopsy
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