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Abstract: This is the first report of a complete remission in aggressive T-cell large granular lymphocytic
(T-LGL) leukemia after treatment with pentostatin. The aggressive variant of the disease is rare, and
traditional therapies include immunosuppressive agents, however, there is no standard consensus for
treatment. Cytotoxic chemotherapy has led to remission in a few reported cases. We present this unique case
as an alternative treatment for individuals refractory to chemotherapy. A 55-year-old African American male
with hypertension, type II diabetes mellitus, hyperlipidemia, and gout presented with symptoms of multiple
ecchymosis, fatigue, and weight loss. He was found to have splenomegaly (SM) and significant leukocytosis
to 101 k/pL with 30% blasts on peripheral smear. Following bone marrow aspiration and biopsy with flow
cytometry, he was diagnosed with aggressive T-LGL leukemia. The chemotherapy regimen hyper-CVAD
(cyclophosphamide, vincristine, doxorubicin, and dexamethasone) was initially chosen based on his clinical
presentation but was refractory to treatment. His therapy was changed to alemtuzumab; however, patient
tolerated poorly and did not respond. Pentostatin was added to alemtuzumab with improvement in clinical
symptoms and laboratory parameters. The patient was transitioned to pentostatin monotherapy and achieved
complete remission after 1 month. This report provides support for pentostatin as an effective treatment
for patients with aggressive T-cell malignancies refractory to cytotoxic chemotherapy. Pentostatin has
previously been studied to treat T-cell prolymphocytic leukemia (T-PLL), hairy cell leukemia, and marginal
zone lymphoma. This case suggests an alternative, well-tolerated option that could be considered for initial

therapy of aggressive T-LGL leukemia.
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Introduction associated with S7473 mutation and displays a constitutive
mature post-thymic phenotype: CD3"/TCRaf/CD47/
CD8/CD57" (1). The NK-cell variant, typically associated

with Epstein-Barr virus, is more aggressive, and patients

Large granular lymphocytic (LGL) leukemia is a rare

lymphoproliferative disorder defined by monoclonal

proliferation of mature T cells or natural killer cells. In
1993, LGL leukemia was divided into two subtypes: T-cell
LGL (T-LGL) leukemia and NK-cell leukemia, later
recognized by the World Health Organization in 2001 (1).
The T-cell variant is more common, accounting for 85%

of reported cases and is typically indolent. This variant is
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have a significantly poorer prognosis. There is a separate
entity defined as chronic NK-cell LGL lymphocytosis that
presents similarly to chronic T-LGL leukemia and shares
the same STAT3 genetic mutation hallmark (1). Both NK-
cell LGL subtypes share an immunophenotypic profile that
includes: CD3¢"/TCRap/CD4/CD8/CD16/CD56".
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Several cases of aggressive T-LGL leukemia have been
reported in the past two decades, identifying a rare variant
of LGL leukemia that displays a CD4" T-cell phenotype,
with or without CD8 co-expression, and often has STATSB
mutations (1-10). Unlike those with the indolent T-cell
variant, patients with the aggressive variant present acutely,
demonstrating non-specific constitutional symptoms,
hepatosplenomegaly, lymphocytosis, and cytopenias (2-10).
Indolent LGL leukemia is commonly treated with
immunosuppressive therapy given the composition of
constitutively activated T cells (1,11). Complete response,
defined as complete normalization of blood counts, and an
absence of circulating LGL cells, has been reported with a
variety of monotherapies including methotrexate (MTX),
cyclophosphamide, and cyclosporine. Purine analogs and
monoclonal antibodies have also been used for chronic
T-LGL leukemia with varying degrees of success (11).
Since the aggressive form of T-LGL leukemia is rare,
there is no standardized consensus on treatment. Previous
case reports have described different combinations,
including steroids, immunosuppressive agents, and
chemotherapy-based regimens similar to those used for
acute lymphocytic leukemia (ALL), but most patients’
disease progressed and resulted in fatality (1,11). Thus,
there is a need to identify alternate therapies that can
effectively treat this aggressive disease. Herein, we present
the following case of aggressive T-LGL leukemia refractory
to two lines of therapy with achievement of complete
remission after treatment with pentostatin in accordance
with the CARE reporting checklist (available at http://
dx.doi.org/10.21037/sci-2020-035).

Case presentation

A 55-year-old African American male with hypertension,
type II diabetes mellitus, hyperlipidemia, and gout
presented to a community hospital emergency department
(ED) complaining of multiple abdominal ecchymosis,
which appeared over the previous 2-3 weeks. He described
associated symptoms of fatigue, lower extremity edema,
blurry vision, anorexia, and unintentional weight loss
over the past month. In the ED, he was noted to have
leukocytosis to >100 k/pL, and a preliminary diagnosis of
acute leukemia was made. He was transferred to Medstar
Georgetown University Hospital for further evaluation.
On exam, patient was alert and oriented with abdominal
ecchymosis and lower extremity edema. He was noted
to have a leukocytosis of 101 k/pL, hemoglobin of
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9.7 gm/dL, and platelet count of 54 k/pLL with significant
hepatosplenomegaly with absence of lymphadenopathy
(LAD). His initial liver function tests (LFTs) were alanine
aminotransferase (ALT) 18 p/L, aspartate aminotransferase
(AST) 178 p/L, alkaline phosphatase 98 p/L, total
bilirubin 1.0 mg/dL, albumin level 3.2 gm/dL, and lactate
dehydrogenase (LDH) of 8,082 units/L. Hydroxyurea was
initiated while awaiting results of diagnostic testing.

Peripheral blood flow cytometry confirmed a diagnosis
of T-LGL leukemia with 80% atypical cells CD2*/CD3"/
CD4/CD8/CD56 /HLA-DR*/CD16" (37%)/CD11b"
(37%)/CD5*/CD7/TdT/CD34 profile. Bone marrow
biopsy revealed a normocellular marrow with trilineage
hematopoiesis including adequate megakaryocytes.
However, aspirate flow cytometry showed mature T-cell
lymphoid leukemia with LGL features and blastic cells,
consistent with a diagnosis of the aggressive form of T-LGL
leukemia. PCR analysis of aspirate was positive for clonal
TCRB rearrangement.

Based on his clinical presentation, he was started on
hyper-CVAD (cyclophosphamide, vincristine, doxorubicin,
and dexamethasone) cycle Al with levofloxacin, acyclovir,
and fluconazole prophylaxis. A lumbar puncture to assess
CNS involvement and for intrathecal IT) MTX CNS
prophylaxis was planned, however, the patient began
complaining of new daily headaches. A brain MRI revealed
a subacute cerebellar vermis hemorrhage, resulting in
the postponement of the lumbar puncture (Figure I).
Cycle Bl was complicated by severe headaches and ataxia
consistent with cerebellar toxicity likely related to high dose
cytarabine, but repeat brain MRI revealed improvement in
the hematoma. Systemic intravenous (IV) cytarabine was
discontinued due to the adverse neurological effects.

He completed cycle 2A of hyper-CVAD and received
a diagnostic lumbar puncture with CSF sampling and
IT cytarabine. His CSF flow revealed no evidence of
malignancy. On admission for cycle 2B, he was found to
have decreased ANC after previously normalizing his cell
counts, prompting reassessment of his disease status with
peripheral blood flow cytometry. The results revealed
persistent T-LGL leukemia, confirmed by bone marrow
aspirate flow cytometry. Approximately two-thirds of his
lymphoid gate was atypical with CD3"/CD4"/CD8"/CD567/
HLA-DR" phenotype and decreased CD2, CDS5, and CD7.

Due to the refractory nature of his disease, his treatment
was changed to alemtuzumab, with standard starting dose
of 3 mg and titration up to 30 mg IV three times a week
with Bactrim prophylaxis. The patient experienced side
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Figure 1 Subacute cerebellar hemorrhage (arrow) prevented
administration of IT MTX. The patient complained of new
onset headaches after the start of hyper-CVAD and on further
investigation, a subacute cerebellar hemorrhage was discovered.
Due to its presence, his I'T MTX was held during cycle 1.
After careful monitoring of the bleed, he was later given IT
cytarabine during cycle 2A. IT, intrathecal; MTX, methotrexate;
hyper-CVAD, cyclophosphamide, vincristine, doxorubicin, and

dexamethasone.

effects of fatigue, rigors and chills after infusions, requiring
IV meperidine to control his symptoms. No improvement
on flow cytometry or clinically was seen after 10 doses
of alemtuzumab and pentostatin 4 mg/m’ IV weekly for
four doses followed by pentostatin 4 mg/m’ IV every
2 weeks was added to his regimen (12). His LFT5s at the start
of pentostatin treatment were ALT 40 p/L, AST 140 p/L
and alkaline phosphatase 257 p/L. After two doses of
pentostatin, the patient experienced pancytopenia with
an absolute neutrophil count (ANC) of 200, hemoglobin
7.7 gm/dL and platelets 10 k/pL requiring transfusions,
and both drugs were held. Two weeks later, single agent
pentostatin was restarted. One month after treatment,
bone marrow was repeated, and patient was found to be in
complete remission with flow cytometry analysis negative
for residual T-LGL cells. Over the subsequent months,
the patient reported increased energy and appetite, with
improved LFTs to ALT 14 p/L, AST 20 p/L, alkaline
phosphatase 94 p/L and complete blood count values of
ANC 1.8 k, hemoglobin 9.6 gm/dL, and platelets 203 k/pL.
Patient received a total of 14 doses of pentostatin, which
was the maximum studied (12), however, the patient needed
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to continue therapy while waiting for his peripheral blood
stem cell (PBSC) transplant from his son. The patient
received his bone marrow transplant (BMT) on September
13, 2019. He required G-CSF support but ultimately
achieved hematological recovery with an ANC >500/mcL
2 weeks after his transplant. His transplant was complicated
by acute skin graft versus host disease treated with prednisone
and tapered in November 2019. His 3-month bone marrow
biopsy after BMT was normocellular with trilineage
hematopoiesis and no evidence of T-LGL with 100% donor
chimerism. At the most recent follow up in April 2020, the
patient was doing well with no evidence of infection, no rash
and only mild ongoing neuropathy in his feet.

All procedures performed in studies involving human
participants were in accordance with the ethical standards
of the institutional and/or national research committee(s)
and with the Helsinki Declaration (as revised in 2013).
Written informed consent was obtained from the patient for
publication of this case report and accompanying images.

Discussion

Currently, there is no consensus on treatment for aggressive
T-LGL leukemia. Its atypical presentation and variety in
immunophenotypes continue to challenge clinicians and
their attempts to standardize diagnostic and therapeutic
approaches. Gentile ez 4. first reported the disease in 1994,
and since then, only three reports of complete remission
have been described using different treatments as outlined
in Table 1 (2-10). Two of these patients’ remissions lasted
less than 2 years, and the length of the third remission was
not reported (4,5,8). This variability in success requires
practitioners to expand the armamentarium of treatment
options to include non-traditional agents and make therapy
adjustments as needed for their patients with this rare
disease. The most common approach to the aggressive T-cell
variant is a chemotherapy-based regimen akin to acute
leukemia treatment protocols, but as seen in our patient,
additional therapies are often required with varying degrees
of success.

We report a patient with a T-cell immunophenotype
profile of CD3"/CD47/CD8/CD56  that presented
symptomatically similar to past cases. Once the diagnosis
of aggressive T-LGL leukemia with lymphoblastic features
was confirmed, hyper-CVAD was chosen as his initial
therapeutic regimen due to its demonstrated efficacy in
treating ALL (13). Though his I'T chemotherapy had to be

postponed after discovering his cerebellar vermis hematoma,
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Table 1 Literature review of aggressive T-LGL leukemia case reports with presentation, immunophenotypes, and treatments

Article Patient  Symptoms Immunophenotype Treatment Qutcome
Gentile et al., 14yrF  SM, anemia, LAD, B symptoms CD3"/CD8/CD56°/CD57  ALL induction regimen, Alive when reported
1994 consolidation
52 yrM SM, LAD, B symptoms CD3'/CD8'/CD56/CD57~ 1. CHOP Alive when reported
2. Splenectomy
3. High dose
cyclophosphamide
41yrM SM, anemia, LAD, B symptoms CD3*/CD8*/CD56"/CD57~ 1. Oral cytarabine Death after 6 months
2. Cladribine
3. Splenectomy
Macon et al., 64 yr M Anemia, B symptoms CD3*/CD8*/CD56°/CD57" None Death after 20 days
1996 32yrM SM, anemia, B symptoms CD3/CD8/CD56°/CD57" Mega IV Death after
2 months; no
evidence of disease
9yrF SM, anemia, LAD, B symptoms CD37/CD8/CD56/CD57" MSK-NY-II CR for 22 months
16yrM  SM, anemia, B symptoms CD3*/CD8*/CD56/CD57"  MSK-NY-II Death after
3 months; no
evidence of disease
62yrM SM, anemia, B symptoms CD3*/CD8*/CD56*/CD57~ None Death after 20 days
64 yr M SM, anemia, LAD, B symptoms CD3*/CD8"/CD56*/CD57~ CHOP Death after 5 months
62 yrF  SM, anemia, LAD, B symptoms CD3*/CD4/CD8/CD56/ CHOP Death after 2 months
CD57"
Tordjman et al., 18 yrF  SM, anemia, LAD, B symptoms sCD3/cCD3/CD8"/ 1. ALL-type regimen CR for 18 months;
1996 CD567/CD57* relapsed, alive when
rt
sCD37/cCD3"/CD4"/ 2. Salvage therapy ~ 'cPO"ed
CD8'/CD567/CD57™
Passetto Falcdo 46yrF  SM, B symptoms CD3/CD8/CD567/CD57" Prednisone + Death after 3 months
et al., 2000 cyclophosphamide
Alekshun 42 yrM  SM, anemia, B symptoms CD3*/CD8*/CD56*/CD57~ 1. Hyper-CVAD CR when reported
etal, 2007 2. Autologous HCT
Sylvia et al., 38yrF  SM, anemia, B symptoms CD3*/CD8*/CD56/CD57"  Prednisolone Death after 7 days
2016
Liuetal., 2017 71yrM  SM, B symptoms CD3"/CD47/CD8/CD56~ 1. CEOP HR at 8 months

2. MTX, cytarabine,
dexamethasone

3. Metronomic T-PEPC

follow up

Table 1 (countinued)

© Stem Cell Investigation. All rights reserved.

Stem Cell Investig 2020;7:24 | http://dx.doi.org/10.21037/sci-2020-035



Stem Cell Investigation, 2020

Table 1 (countinued)

Page 5 of 7

Article Patient ~ Symptoms Immunophenotype Treatment QOutcome
Brunet et al., 53 yrM SM, anemia, LAD, B symptoms CD3"/CD8"/CD56/CD57" 1. CHOP Death after
2018 5 ESHAP 30 months

3. MTX

4. Splenectomy

5. Rituximab
Our casereport 55yrM  SM, abdominal bruising, CD3*/CD4*/CD8*/CD56~ 1. Hyper-CVAD CR for 4 months

B symptoms

2. Hyper-CVAD +
campath

3. Pentostatin

4. PBSC transplant

Summary of all the case reports of the rare variant aggressive T-LGL leukemia since its first report in 1994. Only three reports of complete
remission have been documented using differing treatment protocols. Our case is the only one to use pentostatin and achieve complete
remission. T-LGL, T-cell large granular lymphocytic; SM, splenomegaly; LAD, lymphadenopathy; ALL, acute lymphocytic leukemia; CHOP,
cyclophosphamide, doxorubicin, vincristine, and prednisone; MTX, methotrexate; hyper-CVAD, cyclophosphamide, vincristine, doxorubi-

cin, and dexamethasone.

he eventually received I'T cytarabine, and his CSF was
negative for malignancy. Unfortunately, our patient did not
respond to this treatment protocol, requiring a different
approach to combat his persistent disease.

We selected alemtuzumab as his next treatment, based
upon its success on T-cell neoplasms reported by Ravandi
et al. in 2009 (12). Alemtuzumab alone has been investigated
as a monotherapy for classic T-LGL refractory to first-line
immunosuppressive therapy in a single arm prospective
clinical trial. Benchmark results at 3 months follow up
demonstrated a 56% hematologic response but given the
efficacy of alemtuzumab in chronic lymphocytic leukemia
(CLL), its positive effect on the classic T-LGL leukemia, an
indolent disease, is not surprising (14,15). The monoclonal
antibody has been studied as monotherapy in more
aggressive T-cell diseases, such as HT'LV-1-associated adult
T-cell leukemia, but the results support use of alemtuzumab
with other agents as opposed to use as a single agent (15).

Ravandi er al. treated 24 patients with different T-cell
leukemia and lymphomas with alemtuzumab 30 mg IV
three times a week for up to 3 months in addition to
pentostatin 4 mg/m’ IV weekly for 4 weeks then every
other week for up to 6 months. The study reported a 54%
response rate with a median response time of 19.5 months.
Eleven patients achieved CR, defined as undetectable
evidence of disease by peripheral blood, bone marrow
morphology and CT scan. Notably, only one of the
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two patients with T-LGL had partial response, but the
variant seen in our patient parallels more aggressive T-cell
malignancies such as T-cell prolymphocytic leukemia
(T-PLL), which had a 62% CR rate and 69% overall
response rate with alemtuzumab and pentostatin (12).

Pentostatin was added to the patient’s regimen as his
disease persisted with 10 doses of alemtuzumab monotherapy.
However, he consequently experienced severe pancytopenia,
leading to a brief drug holiday. Two weeks later, pentostatin
alone was restarted since alemtuzumab was ineffective and
not tolerated well. Pentostatin has been proven as an effective
chemotherapeutic agent in patients with T-PLL and given
the significant cytopenias as well as his infusion reactions
associated with alemtuzumab, the decision was made to only
continue pentostatin (16). After 5 doses of pentostatin, the
patient achieved complete remission, but required extended
dosing with a total of 18 doses as bridging therapy due to a
delay in his PBSC transplant (12).

This is the first reported case of the treatment of
aggressive T-LGL leukemia with pentostatin resulting in
complete remission. Its success with good tolerability and
lack of major complications provides further evidence that
pentostatin is a suitable option for patients with aggressive
T-cell neoplasms refractory to initial chemotherapy
regimens. As a purine analogue and a strong adenosine
deaminase inhibitor, pentostatin has been widely used as
an anti-lymphocyte treatment, particularly in patients with
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T-PLL and hairy cell leukemia (17,18). There has been
greater research recently, however, to expand indications
for pentostatin, including cutaneous T-cell lymphomas
and marginal zone lymphoma, with similar reports of high
tolerability by patients (19,20).

Our patient did not tolerate his first two rounds of
chemotherapy well, experiencing adverse effects that include
cerebellar toxicity and infusion reactions thus requiring
individualized adjustment of his treatment. On pentostatin
monotherapy his fatigue and appetite improved without any
additional side effects. Given the inefficacy of his treatment
with hyper-CVAD and the superior side effect profile of
pentostatin, we believe pentostatin could be considered as
an initial therapeutic option, thus reducing the number of
toxic agents administered to patients. This case warrants
further exploration into pentostatin as a treatment for T-LGL
leukemia as well as other T-cell neoplasms. Additionally,
further investigation into the similarities between aggressive
T-LGL and other T-cell neoplasms that are effectively
treated by pentostatin, such as T-PLL and hairy cell
leukemia, could potentially provide more data on the
pathogenesis of the rare disease.

Conclusions

LGL leukemia is a rare lymphoproliferative disorder
currently classified by T-cell or NK-cell proliferation.
While the T-LGL variant is classically an indolent disease,
there are cases of an aggressive T-LGL leukemia that
present with nonspecific B symptoms, SM, cytopenias and
progress rapidly. Given the rarity of this form, there lacks a
consensus in treatment for these patients. The first therapy
is often a high-dose regimen of chemotherapy such as
CHOP (cyclophosphamide, doxorubicin, vincristine, and
prednisone) or hyper-CVAD, but its efficacy has remained
low, requiring additional agents. Our patient demonstrated
improvement in both disease progression and side effect
profile once he was started on pentostatin monotherapy
after two rounds of hyper-CVAD and 10 doses of
alemtuzumab. This case suggests pentostatin is an effective
option for refractory disease and could be considered as an
initial, less cytotoxic therapy for patients with aggressive
T-LGL leukemia and warrants further research into its use
for T-cell neoplasms.
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