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1 | BACKGROUND

T-cell large granular lymphocytic leukemia (T-LGL) is char-
acterized by clonal expansion of cytotoxic T cells and cyto-
penias of one or more myeloid lineages. We describe a case
of T-LGL with red cell transfusion dependence refractory to
multiple lines of established therapies, but successfully treated
with decitabine administered by a subcutaneous regimen de-
signed to target the epigenetic regulator DNA methyltransfer-
ase 1 (DNMT1) without cytotoxicity, a first report of a novel
non-cytotoxic molecular-targeted therapy for this disease.

We report on a novel, successful, non-cytotoxic therapy to treat multiply-refractory
T-LGL in an elderly patient.

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

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 lineages.1 Despite a typically indolent natural history,
most patients eventually require treatment because of severe
cytopenias, caused by either direct (cellular-mediated) or in-
direct (cytokines) attack of myeloid precursors by the clonal
T cells."* Because T-LGL in its severe form is a rare con-
dition, no head-to-head comparisons of different treatment
options have been conducted. Guided by single-arm studies,
three drugs—methotrexate (MTX), cyclosporine (CsA), and
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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
Cy,z’3 and a recent retrospective analysis reported compa-
rable ORR of 61.5%-74.4% for all three agents.* 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 pe-
ripheral T-cell malignancies, and a case report described the
successful use of the HDAC-inhibitor belinostat (1000 mg/
m’ 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. 3 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-dependent refractory to several lines of therapy
including an HDAC-inhibitor, who was successfully treated
with decitabine administered by a regimen designed to in-
hibit/deplete the epigenetic repressing enzyme DNA methyl-
transferase 1 (DNMT1) without cytoto><icity.6'9

2 | 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 exercise tolerance.
Initial work-up revealed macrocytic anemia (hemoglobin
[Hb] 9.4 g/L; MCV 105 fL), absolute neutrophil count
of 1.6 x 10”/L, and normal platelet count (180 x 10°/L).
Abnormal large granular lymphocytes (LGL) were noted
on blood smear and represented 80% of total circulating
lymphocytes (absolute lymphocyte count 1.5 X 10°/L). A
bone marrow (BM) evaluation showed moderate erythroid
hyperplasia, normal granulopoiesis and megakaryopoie-
sis, no dysplastic changes or chromosomal abnormalities,
and infiltration by abnormal cytotoxic T cells confirmed
by flow cytometry (Figure 1A). Molecular studies (next-
generation sequencing panel of 62 recurrently mutated
genes in hematological malignancies) revealed a canonical
STAT3Y*F mutation (variant allelic frequency 11.5%), and
T-cell receptor PCR showed a clonal T-cell rearrangement,
confirming the diagnosis of T-LGL'? (recurrent mutations
linked with myeloid malignancies were not detected). The
anemia was progressive, resulting in red cell transfusion-
dependence and prompting 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 daily in divided doses along with short course
of prednisone (40 mg daily tapered over 14 days). Over
4 months of CsA therapy, there was no decrease in red cell
transfusion requirements, and kidney toxicity required CsA
dose-reduction. At this point, the patient was referred to our
center and a 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 not uncommon in older individ-
uals, and trisomy 8 has been reported in association with
T-LGL,'™" but since there were no dysplastic changes in
the myeloid lineages the diagnosis remained unchanged.
Nephrotoxicity (increase in serum creatinine level by ~30%
over pre-treatment baseline) prompted dose-reduction in
CsA, and together with continued lack-of-response then
prompted a switch to 4th-line therapy with tacrolimus (4 mg
daily in divided doses). Also, at this time it was noted that
the patient's erythropoietin level was inappropriately low
in the context of anemia (90 mU/ml); thus, epoetin alpha
(60,000 units biweekly) was incorporated into therapy (as
per indication of anemia caused by CKD). Red cell trans-
fusion needs did not decrease after 12 weeks of this treat-
ment, prompting the addition of MTX 10 mg weekly to the
tacrolimus/epoietin combination. After 12 weeks of tacroli-
mus, MTX, and epoetin therapy, there was no decrease in
transfusion needs; therefore, the tacrolimus and MTX were
discontinued, and the HDAC-inhibitor vorinostat (400 mg
per os daily), approved for the treatment of other periph-
eral 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, without de-
crease in red cell transfusion requirements. Vorinostat was
thus discontinued, and the patient was initiated on 6th-line
therapy: a non-cytotoxic, DNMT1-targeting regimen of
subcutaneous decitabine 0.2 mg/kg weekly. Red cell trans-
fusion independence was achieved ~7 weeks after initiation
of this therapy, accompanied by subjective improvements in
the patient's symptoms and sense of well-being, and with no
side effects reported (Figure 1B).

3 | DISCUSSION

MTX has been proposed to have a specific role for treating
STAT3-mutated T-LGL, which in general appears to have
worse survival outcomes than wild-type counterpartslz’13 ;
nevertheless, there is no consensus as to the optimal treat-
ment algorithm for T-LGL, whether STAT3-mutated or oth-

erwise. | A non-cytotoxic molecular-targeted therapy would
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0 2 4 6 8 10 12 14 16 18 20 22
Time (months)
Medication Dose Startdate End date
Methotrexate 15 mg weekly 7/25/2019 9/2/2019
Prednisone 60 mg daily tapered 9/13/2019 11/10/19
Cyclosporine 2 mg/Kg/daily 11/15/2019 2/20/2020
Erythropoietin 60,000 units biweekly 2/15/2020 Ongoing
Tacrolimus 2 mg twice daily 2/28/2020 8/19/2020
Methotrexate 10 mg weekly 5/13/2020 8/19/2020
Vorinostat 400 mg daily 9/11/2020 12/11/2020
Subcutaneous decitabine 0.2 mg/kg SC weekly 12/28/2020 Ongoing

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);
hematoxylin-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, with dosages
described underneath. MTX: Methotrexate, CsA: Cyclosporine, BMBx: Bone marrow biopsy, and SC: subcutaneously

be ideal, since the major goal of therapy is to improve low
blood counts, a goal that can be undermined by cytotox-
icity, especially in elderly patients who have reserves of
functional hematopoiesis already diminished by age and
disease processes. As a molecular target, DNMT1 has been
(i) clinically validated for treating other T-cell malignan-
cies; (i) pre-clinically validated for the treatment of T-LGL
4" and (iii) we had previously developed and described a
dose, route-of-administration and schedule of decitabine to
deplete DNMT1 without cytotoxicity to BM.*” The specific
non-cytotoxic, DNMTI-targeting mechanism-of-action/
pharmacodynamic effect of this regimen has been docu-
mented previously in patients with myeloid malignancies and

B-hemoglobinopathies® and represented the rationale for its
use even after the failure of another epigenetic modulator,
vorinostat, for which separation of cytotoxic from epige-
netic pharmacodynamic effects has not been demonstrated.
These data and experience taken altogether prompted our
first use of this decitabine regimen to treat an elderly patient
with T-LGL and red cell transfusion dependence refractory
to multiple lines of more established therapies. The subjec-
tive and objective clinical response, safety profile, and clini-
cal responses reported for other T-cell malignancies treated
with DNMT1-targeting drugs, suggest that non-cytotoxic
DNMT1-targeting should be further evaluated to treat
T-LGL.
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