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Abstract: A 72-year-old man was admitted with hypoxemic respiratory distress. Given a white
blood cell count of 600 x 10%/L and symptoms of leukostasis, emergency leukapheresis was
initiated. The white blood cell count immediately after the first leukapheresis was paradoxically
increased to over 700 x 10%/L. Peripheral blood smear findings showed morphologically immature
mononuclear cells and numerous circulating mitotic figures. Initial flow cytometry results showed
a lambda light chain-restricted B lymphoid population positive for CD20, CD19, CDS5, and
FMC-7, and negative for TdT, CD10, CD23, CD34, CD117, and myeloid markers, suggesting
classification as a blastoid variant of mantle cell lymphoma in a leukemic phase. Subsequent
testing using DNA fluorescence in situ hybridization was positive for t(11;14), confirming the
diagnosis of mantle cell leukemia. Although mantle cell lymphoma occasionally transforms or
can even present as leukemia (leukocytes >40 x 109/L), it is rare for it to present with such
profound leukocytosis and an overwhelming number of pleomorphic/blastoid forms. Although
morphology suggested acute lymphoblastic leukemia, a more specific diagnosis of blastoid
variant mantle cell lymphoma was obtained in 12 hours by applying complementary techniques
of flow cytometry and rapid cytogenetics.
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Introduction

Mantle cell lymphoma is a B cell neoplasm that represents an estimated 3%—10%
of all non-Hodgkin’s lymphomas." Mantle cell lymphoma often mimics chronic
lymphocytic leukemia and is difficult to treat. Mantle cell lymphoma is most often
characterized by a homogenous population of small- to medium-sized lymphocytes
with scant cytoplasm, irregular nuclear contours, and is almost always associated with
the chromosomal translocation t(11;14)(q13;q32), resulting in the rearrangement of
bel-1 and overexpression of cyclin D1.24 Mantle cell lymphoma cells usually express
surface IgM and IgD, and are positive for CD5, CD19, CD20, CD43, and FMC-7.'}
They are usually negative for CD10, bcl6, and CD23. Additionally, all are positive for
bel2 and most for cyclin D1. The rare cases of mantle cell lymphoma which are negative
for cyclin D1 express either cyclin D2 or cyclin D3, and show a better prognosis than
the typical cyclin D1 positive mantle cell lymphoma.!

The World Health Organization currently recognizes four morphologic variants
of mantle cell lymphoma. Two variants do not appear to carry prognostic value, but
may be challenging to diagnose morphologically. Those variants are the small cell
variant which mimics chronic lymphocytic leukemia/small cell lymphoma and the
marginal zone-like variant which mimics marginal zone lymphoma. The other two are
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“aggressive” variants and carry a worse clinical prognosis.
These are the blastoid and pleomorphic variants. Aggressive
variants have been shown to carry more cytogenetic
abnormalities than the less aggressive variants, most notably
c-myc gene abnormalities, p53 gene abnormalities, and
p16MK4 deletions.*® In addition to mutations and deletions,
cell cycle inhibitors are often transcriptionally repressed in
these variants.’

At least 77% of patients with mantle cell lymphoma
present with peripheral blood involvement by flow cytometry;
however, most cases do not have an absolute lymphocytosis
at the time of diagnosis."'® The leukemic phase of mantle
cell lymphoma is defined as an absolute tumor white cell
count of greater than 40 x 10°/L'. Very few cases have been
reported with peripheral counts exceeding 300 x 10%/L.!%12
We report a case of mantle cell lymphoma presenting with
a hyperleukocytosis over 650 x 10°/L, with pulmonary
leukostasis. This case also illustrates the importance of
consistently performing immunophenotype and molecular
studies, because the diagnosis of mantle cell lymphoma
may be overlooked if the appropriate information is not
obtained.

Case report

A 72-year-old man was transferred to our intensive care unit
in critical condition at midnight, with a clinical diagnosis of
acute leukemia. He was admitted with hypoxemic respiratory
distress secondary to pulmonary leukostasis. The hypoxemia
was measured by pulse oximetry (noninvasive) and showed
91% saturation on 30% FiO, by venturi mask. He had a white
blood cell count of 682 x 10°/L, a hemoglobin of 8 gm/dL,
and a platelet count of 59,000 x 10°/L. The white blood cell
morphology suggested acute lymphoblastic leukemia with
few prolymphocytes (Figure 1). Emergency leukapheresis
was initiated during the night of admission. A repeat complete
blood count immediately after apheresis showed the white
blood cell count to be 766 x 10°/L.

Flow cytometry performed at 8 am showed a lambda light
chain-restricted B lymphoid population that was positive
for CD19, CD20, CDS5, and FMC-7. The same population
was negative for TdT, CD10, CD23, CD34, CDI117, and
myeloid markers, CD13 and CD33. Lambda restriction
and CD20 expression, along with the notable absence of
CD23, was consistent with the blastoid variant of mantle
cell lymphoma in a leukemic phase. At noon the same day,
testing with DNA fluorescence in situ hybridization was
positive for t(11;14), confirming the diagnosis of mantle
cell leukemia (Figure 2). Subsequent cytogenetic studies

Figure | Peripheral blood smear demonstrating a spectrum of immature mononuclear
cells with mitotic cells readily identified. Blasts have high nuclear/cytoplasmic
ratios and nuclei containing prominent nucleoli and open delicate chromatin
(1000x magnification).

demonstrated additional translocations at t(4;8)(q21;q24)
and t(8;10)(q13;p13), as shown in Figure 3. A bone marrow
biopsy was not indicated.

Chemotherapy was initiated 12 hours after the
patient’s admission. Although mantle cell lymphoma
occasionally transforms or can even present as leukemia
(leukocytes > 40 x 10°/L), it is exceedingly rare for it to pres-
ent with such profound leukocytosis and an overwhelming
number of pleomorphic/blastoid forms. The high proliferative
rate of this tumor was demonstrated by the unusually
high white blood cell count which was not responsive to
leukapheresis. Morphology suggested acute lymphoblastic
leukemia. The more specific diagnosis of blastoid variant
mantle cell lymphoma was obtained 12 hours after the initial
blood smear review following ancillary studies, including

Figure 2 DNA fluorescence in situ hybridization positive for t(I1;14).
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Figure 3 Karyotype: 45XY,t(4;8)(q21;q24),-8,der(10)t(8;10)(q!I3;p13),t(11;14)
(q13:932)[7].

flow cytometry and rapid and specific targeting of molecular
markers by fluorescence in situ hybridization.

Discussion
Mantle cell lymphoma continues to be one of the more
aggressive non-Hodgkin’s lymphomas, usually requiring
treatment upon diagnosis. Options for therapy include
aggressive polychemotherapy regimens, such as hyper-
CVAD (cyclophosphamide, vincristine, adriamycin and
dexamethasone) and rituximab, or high-dose chemotherapy
with autologous hematopoietic stem cell rescue. ' The potential
for pleomorphic/blastoid mantle cell variants to behave
even more aggressively has been well documented.!-!!"'4
Several molecular abnormalities have been identified
in these variants, and have been associated with their
aggressive nature. The most common abnormality is a
c-myc gene rearrangement in the 8q24 region which shows
an accelerated course.” Other features of poor prognosis for
mantle cell lymphoma include p53 mutation, ATM deletion,
8q deletions, and complex cytogenetics.*!> In this case, only
the 8q24 rearrangement was documented (the others were
negative and p53 was not tested). In addition, we confirmed
the presence of t(11;14) and t(8;10)(q13;p13) translocations
which have also been well documented in the pathogenesis
of mantle cell lymphoma.*!¢

This patient has some similarities to the case reported
by Smith et al.'”?> Our patient had leukostasis syndrome,
albeit with different manifestations. Whereas the previous
report described oculodynia and blurred vision, our
patient presented with acute respiratory distress. Serial
chest x-rays showed worsening pulmonary vascular
congestion and interstitial edema with bibasilar reticular-
nodular opacities. Interestingly, the previous case also
exhibited bibasilar interstitial changes, although they were

asymptomatic. Similarly, our patient received hyper-CVAD
chemotherapy. Rituximab was omitted on the first cycle due
to extreme lymphocytosis and concern for fatal infusion
reaction. This is a black box warning concerning use of
rituximab in chronic lymphocytic leukemia with high
presenting lymphocyte counts. Rituximab was added to
subsequent chemotherapy cycles.

Unlike the previous report, our patient started with a
lower burden of leukocytosis (682.1 x 10%L with 96%
blasts); however, he received only one leukapheresis
procedure which was followed by a paradoxically increased
leukocyte quantitation (765.7 x 10°/L with 96% blasts).
This leukapheresis was followed with symptomatic
improvement despite the worsening laboratory value. In both
cases, leukapheresis improved the acute clinical picture.
Leukapheresis is only an emergency procedure to treat
symptoms of leukostasis and reduce tumor cell burden. The
long-term impact of leukapheresis on survival is uncertain.
Our patient is alive 16 months post-diagnosis. The previously
reported patient died after six months, despite multiple
chemotherapy treatments and numerous exchanges. Whether
leukapheresis improves survival in these patients cannot be
assessed given the small number of patients.

In summary, we present a case of blastoid variant mantle
cell lymphoma, that highlights an unusual presentation and
the importance of ancillary studies to confirm the diagnosis
appropriately. The aggressive nature of this variant,
including a rapid clinical onset, hyperleukocytosis over
600 x 10%/L, and pulmonary leukostasis, also illustrate the
medical emergency of this specific presentation. Perhaps
most importantly, this case demonstrates the importance of
having good interdepartmental communication, with a team
approach to overcome a potentially fatal medical emergency,
while also establishing the unexpected diagnosis of mantle
cell lymphoma so that this patient could be rapidly and
appropriately treated.
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