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T-cell prolymphocytic leukemia (T-PLL) is the most
common mature T-cell leukemia (MTCL). Cutane-
ous involvement is a characteristic symptom of
T-PLL and appears in up to one-third of cases;
however, T-PLL is a relatively unknown disease in
the field of dermatology. In this article, we seek
to increase awareness and educale physicians
about the clinical manifestations of T-PLL. Hope-
fully, an increased awareness of this disease will
lead to more prompt diagnoses andsbetter prog-
noses for affected patients.
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rare disorder of mature postthymic T cells,
AT‘cell prolymphocytic | leukemia (T-PLL)

historically has been classified as' a T-cell
variant 7of ' chronicwlymphocytic leukemia (€LL);
however, because of its aggressive clinical course,
many investigators have sought to make a distinc-
tion between T-PLL and the clinically indolent CLL.
In 1974, Galton et al' introduced the term T-cell
prolymphocytic leukemia to better delineate the
disorder, now classified as a mature T-cell leuke-
mia (MTCL). Although there have been debates in
the literature as to whether it is a true T-cell variant
of CLL,>® T-PLL is a well-documented disorder sup-
ported by consistent clinical and laboratory findings.
The World Health Organization recognizes several
entities classified as MTCLs, including adult T-cell
leukemia/lymphoma, T-PLL, Sézary syndrome (SS),
and large granular lymphocytic leukemia.* Although
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T-PLL is a rare entity, it is the most common MTCL,
representing up to 37.5% of cases.?’

Case Report

A T74-year-old man presented to the emergency
department with facial swelling of 3 weeks’ duration
and.assudden onset.of a rash on the face and upper
trunk. The patient initially attributed his facial swell-
ing and redness to imiquimod, which he was using for
the treatmentof several actinic keratoses on his face,
but he sought evaluation when the rash spread to his
neck and upper trunk. A review of systems revealed
worsening abdominal fullness and a decrease in appe-
tite. The patient denied any substantial weight loss,
fever, history of a similar rash, or a preexisting skin
disorder/or hematologic disease:” Physical examina-
tion revealed a,confluent, brightly erythematous,
nonblanchingymorbilliform eruption on the face and
upper trunk with interspersed|petechiae (Figure 1).
Initial laboratory findings included marked leukocy-
tosis of 270X 10°/L (reference range, 4.5-11.0X10°/L)
with 81% lymphocytes, mild anemia, and throm-
bocytopenia. A chart review showed moderately
increasing leukocytosis with a white blood cell count
that had slowly progressed over the last 8 months
from 11X10°/L to 75X10°/L. The patient had been
followed by his primary care physician with a pre-
sumptive diagnosis of CLL, but it was not confirmed.
Five days prior to presentation, routine screening
laboratory results revealed a white blood cell count
of 86X 10%/L, exhibiting rapid doubling time to reach
his presenting level of 270X 10°/L in only a few days.
Ultrasonography and computed tomography revealed
bilateral pleural effusions, mediastinal lymphadenopa-
thy, and gross hepatosplenomegaly. An obstructive
nephropathy due to an unknown bladder mass also
was noted. The patient was admitted to the medi-
cal center hospital and the dermatology department
was consulted for evaluation of his new-onset rash.
A diagnostic punch biopsy of the left chest was per-
formed and sent for routine hematoxylin and eosin
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Figure 1. A nonblanching morbilliform eruption with mild
petechial quality.

stainings A’ bone ‘marfow biopsy also ‘was perfored
for morphologic, immunophenotypic, and cytoge-
netic analysis.

Histopathologic examination of the skin speci-
men revealed a dense dermal infiltrate of small- to
intermediate-sized lymphocytes. Eosinophilic rims
of cytoplasm surrounded the nuclei, which were
irregularly contoured with mild hyperchromasia and
small single prominent nucleoli. The infiltrate dem-
onstrated marked angiocentricity with lymphocytes
present within vessel walls, though no changes in
the vessel walls were seen (Figure 2). Lymphocytes
infiltrated adnexal structures, including hair follicles
and eccrine glands and ducts; focal epidermotropism
could be appreciated; and immunophenotypic stud-
ies demonstrated regions of positivity for CD2, CD3,
CD4, CDS8, and CD7. A CD20 marker did not high-
light any B cells within the infiltrate. Examination of
the peripheral blood smear demonstrated a predomi-
nance of small, mature-appearing lymphocytes; many
prolymphocytes; and fewer large lymphocytes with
cleaved irregular nuclei (Figure 3). Flow cytometry of
the bone marrow showed 45% of lymphocytes staining

positively for CD2, CD3, CD5, CD7, CD38, CD52,

88 CUTIS®

B

Figure 2. Histologic examination revealed dense super-
ficial and deep perivascular and periadnexal infiltrates
of small- to medium-sized lymphaocytes in bandlike
groups in the dermis. There was no evidence of epider-
motropism (H&E, original magnification X4)(A). A peri-
vascular distribution of the homogenous infiltrate was
shown. There was no evidence of angioinvasion (H&E,
original magnification x20)(B).

and dual CD4/CDS8. Cytogenetic studies revealed an
inversion of chromosome 14 with breaks at 14q11.2
(T-cell receptor) and 14q32 (T-cell leukemia), as well
as deletion of 12p within all abnormal cells.

A diagnosis of T-PLL was made, and the patient
was started on alemtuzumab therapy; he received
2 treatment courses while in the hospital, but there
was no initial improvement in either leukocytosis
or cutaneous presentation. The patient’s overall sta-
tus improved during his 1-week hospitalization and
he ultimately was discharged to continue outpatient
alemtuzumab treatment at home. Despite this treat-
ment, leukocytosis continued to progress, reaching
a white blood cell count above 400X10°L, with
a continued decrease in his platelet count. Foley

WWW.CUTIS.COM

Copyright Cutis 2013. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.



Figure 3. A peripheral blood smear showed small- to
medium-sized lymphocytes with nongranular basophilic
cytoplasm with blebbing and round to cerebriform
nuclei. A prominent nucleolus was noted in one of these
cells (Wright-Giemsa, original magnification xX50).

catheter placement failed to prevent thescomplication
of acute-on-chronic renal failure exacerbated by the
undiagnosed bladder mass. The patient’s condition
rapidly deteriorated, progressing to multisystem organ
failure, intracranial hemorrhage, and ultimately death
only 2 weeks after the initial diagnosis was made.

Comment
The abnotmal T-cell population associatedwwith
T-PLL is thought to be the result of a postthy-
mic alteration in tumor suppression. Cytogenetic
studies consistently have shown an abnormality in
chromosome 14, most frequently an inversion with
break points at 14qll and 14q32, occurring in
approximately 60% to 80% of cases. In 10% of
T-PLL patients, there is a reciprocal tandem trans-
location of t(14;14)(q11;q32).>%" T-cell leukemia/
lymphoma 1 (TCL-1) is an oncoprotein located on
the 14q32.1 locus. Both the inversion and transloca-
tion at this locus lead to increased expression of the
TCL-1 oncogene, a common laboratory finding seen
in T-PLL. This same inversion and increased expres-
sion of TCL-1 can be seen in ataxia-telangiectasia,
leading to an increased incidence and earlier onset of
T-PLL in patients with ataxia-telangiectasia.’!°
Leukocytosis above 100X10°/L is suggestive of
T-PLL; most investigators use this limit when describ-
ing the disease, though no strict criteria currently
exist in the literature. The most consistent laboratory
finding of T-PLL is a rapid doubling time of 2 weeks,
which can lead to counts as high as 900X 10°/L. Some
investigators use this rapid increase in peripheral
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blood lymphocytes as a diagnostic criterion for T-PLL,
though similar reports have been documented in
severe, end-stage cases of SS.* Bone marrow infiltra-
tion frequently occurs, accounting for subsequent
anemia and thrombocytopenia in roughly 50% of
cases.? Bone marrow is the most frequently biopsied
site, with skin being the most frequently biopsied
extramedullary site.!! In cases of cutaneous infiltra-
tion, a diagnosis may be made on histology and
immunophenotyping of the skin, though examination
of the peripheral blood and cytogenetic analysis of the
bone marrow typically are confirmatory.

Abnormal T cells can infiltrate the skin, spleen,
liver, viscera, and lymph nodes, leading to the
expected clinical findings of skin eruption, spleno-
megaly, hepatomegaly, lymphadenopathy, and serous
effusions. In an analysis of 78 patients with T-PLL,
Matutes et al*> found splenomegaly (73% [57/78])
to be the most common clinical finding, followed
by lymphadenopathy (53% [41/78]), hepatomegaly
(40%:[3 1,/78]),.and-skin lesions (27% [21/78]). Other
authors have reported similar incidence rates of skin
infiltration ranging'from 25% to 30%.'%!> Although
skin involvement is not the most common clinical
finding, it often is a presenting symptom, charac-
teristically involving the face and often coinciding
with or following shortly after the onset of leuke-
mia. Edema_is_the most commonly presenting facial
eruption,/though cases of facial plethora, periorbital
petechia, and conjunctival involvement have all
been reported.'®:* Concurrent eruptions of/ varying
morphologiésr(eg, macules, papules, plaques, nod-
ules) on the chest, back, and/or knees alsohave been
described, though cutaneous eruptions in patients
with T-PLL most often are symmetric with a petechial
quality, likely due to the angiocentric nature of the
infiltrate. Total body erythroderma originally misdi-
agnosed as primary cutaneous T-cell lymphoma has
been reported as a rare manifestation of T-PLL.>>610.12

Histologically, the infiltrate of atypical T lympho-
cytes in patients with T-PLL predominately involves
the superficial dermis, though involvement of the
adnexa is common. Occasional epidermotropism can
be seen and tends to be focal, in some cases involving
acrosyringium.'® The most striking histologic feature
of T-PLL is the angiocentric nature of the infiltrate,
which may be present within vessel walls but seldom
exhibits frank vasculitis. The infiltrate consists of
small- to intermediate-sized lymphocytes with rims
of eosinophilic cytoplasm. Nuclei display finely dis-
persed heterochromatin with irregular membranes
and small single prominent nucleoli.*'® The pheno-
typic profile of the infiltrate mirrors peripheral blood
and bone marrow, revealing small T lymphocytes that

stain positively for CD2, CD3, and CD7; CD4 and
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CD8 staining is variable, with CD4"/CD8" being the
most common pattern encountered.”

Some degree of clinical and laboratory overlap
can be seen among patients with T-PLL, adult T-cell
leukemia/lymphoma, and SS. A rapid increase in
peripheral blood lymphocytes, splenomegaly, and
visceral effusions are most commonly seen in T-PLL
patients. Adult T-cell leukemia/lymphoma has a more
chronic course, including frequent hypercalcemia
and a known relationship to human T-lymphotropic
virus 1 (HTLV-1). Adult T-cell leukemia/lymphoma
rarely is found outside of endemic areas such as
Asia, Japan, and the Caribbean.?* Conversely, no
relationship between HTLV-1 and T-PLL has been
shown, including in Caribbean-born patients.>"’
Sézary syndrome, which represents the leukemic
phase of cutaneous T-cell lymphoma, frequently
presents with erythroderma and shows the most
overlap with T-PLL. Shared clinical, histologic, and
laboratory features include erythroderma, lymphade-
nopathy, epidermotropism, and angincreased leuko-
cyte count. Distinguishing clifiical features include
splenomegaly, which rarely occurs in SS patients, and
erythroderma, which is seldom seen in/cases of T-PLL.
The lymphocyte count in SS patients rarely exceeds
levels of 100X 10%/L, though isolated cases have been
reported.* Analysis of the peripheral blood and bone
marrow_as well as skin biopsy should be conducted
to delineate the diagnosis in the event of substantial
clinical overlap bétweenSS and T-PLL.

The most distinctive laboratory finding lin T-PLL
patientsvistincreased-expression of the TCL-1 enco-
protein. Among the MTCLs, TCL-1 expression is
exclusive to T-PLL and is seen in approximately
71% of cases.* Expression of the TCL-1 oncogene is
a relatively common finding in B-cell proliferative
disorders, found in nearly 90% of cases of CLL and
75% of cases of Burkitt lymphoma. Because of the
well-known association of Epstein-Barr virus (EBV)
with Burkitt lymphoma, it has been hypothesized that
EBV may play a role in TCL-1 overexpression.'® A
report by Lan et al'” suggested that EBV may likewise
be involved in the pathogenesis and/or maintenance
of T-PLL. Studies evaluating TCL-1 expression as a
prognostic indicator for T-PLL have failed to show
significant differences in overall survival, clinical
presentation, or disease course among positive and
negative TCL-1 cases; however, given its relative fre-
quency and specificity to T-PLL, TCL-1 testing may
serve as the most helpful diagnostic modality.*!8

The clinical course of T-PLL is progressive.
When left untreated, the median survival period is
7 months.? Although most cases of T-PLL have rapid
aggressive courses, cases of an initial indolent nature,
similar to our case, have been reported. Garand
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et al”” reported that 32% (25/78) of their institution’s
T-PLL cases presented with initial chronic moder-
ate lymphocytosis with an initial indolent clinical
course (median, 33 months), representing a sort of
preleukemic phase. As in our patient, 64% (16/25) of
their cases eventually progressed to an aggressive leu-
kemic phase with clinical, laboratory, and prognostic
findings that were characteristic of T-PLL.!” Clinical
responses to conventional treatment regimens such
as cyclophosphamide, doxorubicin, vincristine, and
prednisone (CHOP) have been poor and of limited
duration. Matutes et al’ reported that only 1 of
15 (7%) patients achieved complete remission, which
lasted for only 3 months. Historically, treatment via
splenectomy, leukopheresis, and alkylating and other
cytotoxic agents have been utilized with little benefit.
Purine nucleoside analogs such as cladribine, fludara-
bine, and pentostatin have shown moderate efficacy
and were the most common treatment of T-PLL
prior to the development of monoclonal antibodies.
The greatest clinical response has consistently been
shown with alemtuzumab, the monoclonal antibody
to CD52. Increasedrexpression of CD52 can be seen
in both leukemic B and T cells, though especially
high expression is'seen in the prolymphocytic T cells
of T-PLL, accounting for both the in vitro and in vivo
response to alemtuzumab.?’ Response rates of 51% to
76% with a_complete response rate of 39% to 60%
have been reported in association with alemtuzumab
treatment, both in pfeviously tréated\and untreated
patients.2*! > The duration of the response is variable,
ranging from4 to 45 months, with-a median disease-
free survival period of 7 months. In patients who
relapsed after initial alemtuzumab therapy, a second
treatment course improved complete response dura-
tion to 16 months.?! Alemtuzumab may work syner-
gistically with other cytotoxic agents, especially the
purine nucleoside analogs, and more durable response
has been reported when these agents are used in
combination.?* Stem cell transplantation, which may
ultimately prove curative, rarely is used in elderly
patients who are most affected by this disease. Instead,
stem cell transplantation typically is reserved for
younger patients who have failed prior chemotherapy
and have a greater potential for complete response.?

Conclusion

T-cell prolymphocytic leukemia is a rare T-cell leu-
kemic variant with an aggressive clinical course.
Although T-PLL is the most frequent MTCL, it is
underrepresented and underrecognized in the field of
dermatology. Because cutaneous involvement often
is the presenting symptom, increased awareness of
T-PLL is necessary in facilitating timely diagno-
sis and treatment. Any patient who presents to a
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dermatologist with a suspected diagnosis of T-PLL
should immediately be referred to the hematology or
oncology department for diagnostic evaluation of the
peripheral blood and bone marrow and rapid initia-
tion of treatment.
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