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Key Points

• This is the first report of
successful treatment of
therapy-resistant lepto-
meningeal T-PLL with
intrathecal
alemtuzumab.

• Intrathecal alemtuzu-
mab is a potentially safe
and efficacious thera-
peutic alternative for
treatment of leptome-
ningeal T-PLL.

Introduction

T-cell prolymphocytic leukemia (T-PLL) is a rare hematologic malignancy, accounting for 2% of all
lymphocytic leukemias.1 Morphologically, the majority of cases of T-PLL are characterized by medium-
sized lymphocytes with a single nucleolus together with a basophilic cytoplasm and cytoplasmic
projections.2 Flow cytometry demonstrates a monotypic population of either CD41 or CD41/CD81

postthymic T cells expressing CD2, CD3, and CD7 without expression of terminal deoxynucleotidyl-
transferase or CD1a.3 The most commonly affected sites of disease include blood, skin, bone marrow,
lymph nodes, liver, and spleen, with occasional involvement of the central nervous system (CNS).4-6

To date, only 3 publications reference leptomeningeal or CNS involvement with T-PLL, and there has
been no published experience on the successful treatment of leptomeningeal T-PLL.4-6 While the
CD52-directed antibody alemtuzumab has become the standard of care for systemic disease,
there are few data regarding the use of this agent for leptomeningeal disease, and CNS
penetration of systemically delivered alemtuzumab is likely minimal.6 Here, we present a case of
T-PLL with refractory leptomeningeal involvement that was successfully treated with intrathecal (IT)
alemtuzumab.

Case description

A 56-year-old woman presented with an absolute lymphocytosis and mild splenomegaly over a 2-year
period. She presented to our medical center in 2014 with a white blood cell count of 11.3 3 109/L
(absolute lymphocyte count 7.8 3 109/L), hemoglobin of 13 g/dL, and platelet count of 136 3 109/L.
Flow cytometry of the peripheral blood revealed a CD41/CD81 monotypic T-cell population suspicious
for a T-cell lymphoproliferative disorder. A bone marrow aspiration and biopsy demonstrated an
overall cellularity of 40% with notable lymphoid aggregates. Flow cytometry revealed a monotypic
population of CD21, CD31, CD41, CD71, CD81, and CD521 T cells. Cytogenetics demon-
strated an abnormal female karyotype: 44,XX,add(2)(q37),i(8)(q10),211,-13,inv(14)(q11q32.1),add(17)(p11.2),
221,1mar1[11]/44,idem,del(12)(p11.2),1add(13)(q32),2add(17),add(18)(p11.2),2mar1,1mar2[2]/46,XX[7].
A computed tomography scan of the abdomen/pelvis revealed moderate splenomegaly (17 cm
craniocaudal). Based on these features, she was diagnosed with T-PLL. Given her lack of significant
clinical symptoms, she elected to pursue a watchful waiting approach.

Three years after diagnosis (August 2017), she developed headaches with muffled hearing. Initial
magnetic resonance imaging (MRI) of the head and neck demonstrated nonspecific lymphade-
nopathy of the neck, but a repeat MRI showed diffuse bilateral signal abnormalities. Following an
emergency department visit for worsening headaches, a lumbar puncture revealed involvement of
her cerebral spinal fluid (CSF) with T-PLL (Table 1; Figures 1 and 2). Together, the MRI findings and
CSF findings were indicative of leptomeningeal T-PLL. She then received 1 dose of IT cytarabine,
2 doses of combined IT cytarabine and hydrocortisone, and 4 doses of combined IT methotrexate,
cytarabine, and hydrocortisone, all given twice weekly, without resolution of symptoms or disease
(Table 1; Figure 1). Given persistent disease, she received whole-brain radiation therapy throughout
September 2017 (23.4 Gy in 1.8 fractions). Following radiation, IV alemtuzumab treatment was
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initiated three times weekly per Dearden et al.7 A bone marrow
aspiration and biopsy performed 2 months into systemic therapy
(December 2017) revealed no morphologic or immunophenotypic
evidence of disease; however, her lumbar puncture revealed persistent
T-PLL with progressive headaches and nausea (Figure 1). Given the

paucity of literature regarding treatment of refractory leptomenin-
geal T-PLL, we initiated a consultation with our Office of Regulatory
Affairs as well as the Campath distribution program regarding the
IT administration of alemtuzumab under the Innovative Care Policy
guidelines created at the University of Michigan.

With approval of all groups, we began the IT administration of 1 mg
alemtuzumab with resolution of disease and symptoms after the first
2 injections (Table 1; Figure 2). We continued twice-weekly IT
therapy with 3 mg alemtuzumab for 6 total treatments and then
transitioned to weekly IT therapy together with 30 mg IV alemtuzumab
3 times weekly. She subsequently underwent a matched-unrelated
donor allogeneic hematopoietic stem cell transplant (Figure 1).
All subsequent CSF analyses remain negative for T-PLL, and she
remains without CNS symptoms to date, 18 months following
initiation of IT alemtuzumab.

Methods

CSF samples were stained using Wright-Giemsa stain. Flow
cytometric immunophenotyping was performed using CSF samples
prepared on the Prep Plus II instrument and subsequently run on
a Gallios 10-color calibrated flow cytometer (Beckman Coulter,
Miami, FL). Analysis was performed using Kaluza version 2.1
(Beckman Coulter).

Results and discussion

Since its initial clinical description in 1988, alemtuzumab has been
an off-label therapeutic option for patients with lymphoproliferative
neoplasms.6,8 Phase 2 clinical trials in T-PLL have demonstrated
systemic responses in both treatment-naive and previously treated
patients, although the agent was never approved by the US
Food and Drug administration for T-PLL and must now be
obtained through the Campath distribution program.9-11

Given that leptomeningeal disease appears to occur in ,10%
of all cases of T-PLL, there is no standard approach to this
complication. Current literature suggests IT treatment with either
triple therapy (methotrexate, cytarabine, and hydrocortisone) or
high-dose systemic methotrexate if there is concurrent systemic
disease.1 Systemic administration of purine analogs thought to
achieve CNS penetration, including nelarabine and fludarabine,
could be considered, but neither has demonstrated successful
treatment of CNS T-PLL.12 To our knowledge, there is no published
report on the successful treatment of leptomeningeal T-PLL. In this
case, the IT administration of single-agent cytotoxic therapy and
triple therapy failed to resolve the disease or symptoms. Moreover,
salvage whole-brain radiation therapy temporized the patient’s
symptoms but did not clear her disease.

Table 1. Results of IT and radiation therapy

Date

WBC

count,

3109/L

RBC

count,

3109/L

Flow

cytometry Treatment

11 August 2017 678 153 (1) Ara-C 100 mg

16 August 2017 303 96 (1) Ara-C 100 mg , hydrocortisone
50 mg

18 August 2017 472 87 (1) Ara-C 100 mg , hydrocortisone
50 mg1-4,12,15-17

22 August 2017 565 67 (1) Methotrexate 15 mg, ara-C
40 mg, hydrocortisone 50 mg

25 August 2017 97 27 (1) Methotrexate 15 mg, ara-C
40 mg, hydrocortisone 50 mg

28 August 2017 122 46 (1) Methotrexate 15 mg, ara-C
40 mg, hydrocortisone 50 mg

31 August 2017 149 39 (1) Methotrexate 15 mg, ara-C
40 mg, hydrocortisone
50 mg → whole brain radiation
11-27 September 2017

1 December 2017 3 3 (1) Methotrexate 15 mg, ara-C
40 mg, hydrocortisone 50 mg

11 December 2017 1 6 (1) Alemtuzumab 1 mg and
hydrocortisone 50 mg

15 December 2017 2 1550 (2) Alemtuzumab 3 mg and
hydrocortisone 50 mg

18 December 2017 0 61 (2) Alemtuzumab 3 mg and
hydrocortisone 50 mg

22 December 2017 0 87 (2) Alemtuzumab 3 mg and
hydrocortisone 50 mg

26 December 2017 0 816 (2) Alemtuzumab 3 mg and
hydrocortisone 50 mg

29 December 2017 2 3 (2) Alemtuzumab 3 mg and
hydrocortisone 50 mg

5 January 2018 0 665 (2) Alemtuzumab 3 mg and
hydrocortisone 50 mg

12 January 2018 0 7 (2) Alemtuzumab 3 mg and
hydrocortisone 50 mg

19 January 2018 0 1 (2) Alemtuzumab 3 mg and
hydrocortisone 50 mg

11 July 2018 0 1 (2) Evaluation only

RBC, red blood cell; WBC, white blood cell.

Observation IT therapy WBRT
Alemtuzumab IV
(no CNS directed therapy)

Alemtuzumab IT AlloHCT

8/14/2013
Diagnosis

7/27/2017
CSF positive

9/11/17
Persistent CSF disease

10/6/17
IV Alemtuzumab started

12/1/17
Persistent CSF disease

12/15/17
CSF clearance

2/5/17
Day 0 AlloHCT

Figure 1. Timeline of disease management. AlloHCT, allogeneic hematopoietic stem cell transplant; WBRT, whole-brain radiation therapy.
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CD52-directed antibodies were originally developed in 1979,
and several lytic antibodies recognizing CD52 were subse-
quently identified, including immunoglobulin M (IgM; YTH66.9,
Campath-1M) and IgG2a (YTH34.5, Campath-1G), although
these antibodies do not cross the blood-brain barrier.6,13 In
1989, Dyer et al reported the use of IT Campath-1G in a patient
with B-cell chronic lymphocytic leukemia with leptomeningeal
involvement.6 In the aforementioned case, IT administra-
tion of #10 mg Campath-1G was well tolerated but pro-
vided no improvement in the patient’s leptomeningeal disease
or symptoms. The development of human anti-rat neutralizing
antibodies or the inefficient activation of complement or antibody-
dependent cellular cytotoxicity may have limited the efficacy of this
treatment.

In 1986, researchers began work to fuse the complementary
determining region of Campath-1G to various human Fc frameworks.
Ultimately, a panel of chimeric humanized antibodies were

created and confirmed that an IgG1 isotype (alemtuzumab,
Campath-1H) was the most potent for both complement
activation and antibody-dependent cellular cytotoxicity. This
antibody was then clinically developed for use, receiving acceler-
ated approval in 2001, and was subsequently granted full approval
in 2007.

We postulated that given the excellent systemic control of the
patient’s T-PLL, IT alemtuzumab would allow for leptomeningeal
control of her disease. After consultation with our Office of
Regulatory Affairs and the distribution program for alemtuzu-
mab, informed consent was obtained from the patient, allowing
the initiation of IT administration of alemtuzumab under our
institutional Innovative Care Policy guidelines, which mirror the
published guidelines at Stanford University.14 We chose to begin
with 1 mg, similar to the initial dose of Campath-1G administered by
Dyer et al.6 After the safe initial dose, we escalated the dose to 3 mg
3 days later. Given the morphologic and immunophenotypic

CSF Morphology
103

Flow cytometry

Positive for T-PLL

102

101

CD
8

CD4

2

0

-2
0 100 101 102 103

103

Residual T-PLL
102

101

CD
8

CD4

2

0

-2
0 100 101 102 103

103

Negative for T-PLL102

101

CD
8

CD4

2

0

-2
0 100 101 102 103

Post triple
therapy
(methotrexate,
hydrocortisone,
ara-c)

Post
alemtuzumab

Pretreatment

Figure 2. CSF morphologic and flow cytom-

etry findings during the treatment course.

Pretreatment CSF showed definitive morphologic

evidence of abnormal lymphocytes, with flow

cytometry showing a prominent CD4 and

CD8 double-positive population (green), consis-

tent with involvement by T-PLL. Following triple

therapy, the burden of disease was reduced but

with persistent morphologic and flow cytometric

evidence of disease. Following alemtuzumab

therapy, the CSF was entirely cleared, with no

morphologic or flow cytometric evidence of

T-PLL (Wright Giemsa stain; original magnifi-

cation 31000).
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disappearance of her leptomeningeal disease, the 3 mg dosage
was maintained.

We report this successful use of IT alemtuzumab (Campath) to note
that it may provide an alternative to the use of cytotoxic therapy or
radiation therapy, especially for patients with resistant or relapsed
leptomeningeal T-PLL. More data are needed to establish the safety
and efficacy of IT alemtuzumab and compare the efficacy of
IT alemtuzumab to traditional approaches for leptomeningeal
disease. Nonetheless, this report demonstrates the promise of
IT alemtuzumab as a viable alternative to traditional treatments
of leptomeningeal disease.
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