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Abstract

Chronic natural killer (NK) cell lympho proliferative disorders (LPD) are very
rare indolent hematologic disorder. Less than 100 cases have been reported
world-wide. The disease is characterized by proliferation of NK cells, that
have a CD3;, CD16*, CD56" flow cytometry signature, and a non-rearranged
T-cell receptor y. Patients can present with cytopenias, macrophage activation
syndrome and constitutional symptoms. Differentiation from malignant NK
disorders such as aggressive natural killer cell leukemia’s and extra nodal NK/T-
cell lymphoma, nasal type, is crucial.
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We report the case of an elderly gentleman who presented with a several
months history of leukopenia and constitutional symptoms. Diagnostic work-up
revealed a Comb’s negative hemolytic anemia, SIADH, macrophage activation
syndrome, hyper cellular bone marrow, splenomegaly and extra-nodal disease.
His flow cytometry signatures showed a unique CD2* CD3- CD7* CD16* and
CD56¢™ lymphocyte population, which comprised 16% of the total lymphocyte
population. T-cell receptor gene y rearrangement as well as B-cell markers was
negative. The patient was refractory to corticosteroid and IVIG therapy. After
several months of therapy with oral cyclophosphamide, he showed a robust
response with improvement in his symptoms and resolution of his transfusion
dependence.

Chronic NKLPD is a rare disease and poses a diagnostic and treatment
challenge for hematologists. The lack of a clonally marker and indolent nature of
the disease make diagnosis very elusive and challenging. While some studies
suggest clinical utility of unique molecular and flow cytometry features, the
entity remains a diagnosis of exclusion. A lack of randomized clinical trials and
biomarkers makes therapeutic decision-making contingent on short case series
publications.
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Introduction

Large granular lymphocytes (LGL) are cytotoxic lymphocytes
that play an important role in the innate immune system. Disorders
of large granular lymphocytes can be either reactive to an underlying
malignancy or autoimmune disease, or a primary clonal disorder.
Reactive processes are polyclonal, while malignant processes are
monoclonal. In the clonal disorder, the lymphocyte population
has a T-cell receptor gene rearrangement in either the a/f or y/8
configuration. Clonal T- LGL and reactive chronic LGL are defined
by a chronic, 6-month, proliferation of LGL cells. T-cell LGL has a
CD3* CD4 CD8* CD45 CD56* CD57* phenotype. Chronic NKLPD,
has a CD3 CD8* CD16* CD56* CD57 phenotype. Natural killer
cell neoplasms lack the T-cell receptor gene rearrangement. The
distinction between the 2 entities can be made via flow cytometry
and T-cell receptor gene rearrangement. In the setting of an un-

rearranged T-cell receptor, diagnosis is made via exclusion [1-11].

In 2008, the World Health Organization, WHO, distinguished
3 different LGL disorders, T-cell LGL, Chronic NKLPD, aggressive
NK/T cell leukemia/lymphoma (ANKL) (of which, extra-nodal NK/T-
cell leukemia/lymphoma, nasal type, is an entity). Clinical distinction
between chronic NKLPD and T-cell LGL can be challenging as they
have relatively similar clinical presentation. Mutations in the STAT3
gene have been shown to be a common marker of pathogenesis. While
there is no universally validated clonal marker, CD94 (hi)/HLADR*
lymphocyte positivity and lack of Killer Cell Immunoglobulin
Receptor (KIR3DL1) expression have been proposed. Given the rarity
of chronic natural killer cell lymphoproliferative disorder, only a few
case series have been published. The largest registry study, published
by the French, showed the following: The presence of constitutional
symptoms (30%), autoimmune disease (24%, splenomegaly (14%),
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Figure 1: Peripheral blood smear showed increased circulating mature
lymphocytes characterized by round nuclear contours, condensed chromatin,
and moderate pale gray cytoplasm containing variably distinct azurophilic
granules characteristic of large granular lymphocytes. Normal lymphocytes
upper left for comparison.
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Figure 2: The majority of the lymphocytes are NK/NK-like cells with
expression of CD 2, CD 7, CD 16, CD 38, and CD 56 (subset). They are
negative for CD 3, CD 4, CD 8, and CD 5.

recurrent infections (14%), neuropathy (3%). 13% and 11% had
a reported prior solid malignancy or hematologic malignancy,
respectively. 15% had an autoimmune cytopenia and 51% had a
reported neutropenia [12-25].

Given the rarity of Chronic NK cell Lymphoproliferative
Disorder, there are no randomized trials helping direct the ideal
mode of therapy. Much of the information has been extrapolated
from treatment of LGL. Anecdotal data suggests that corticosteroids,
cyclophosphamide, and methotrexate may prove to be efficacious.
If there is a driver disease such as another neoplasm, infection, or
autoimmune disease then the primary disease should be targeted as
well. We report the case of a patient with unexplained constitutional
symptoms, cytopenias, macrophage activation syndrome, and SIADH
who we treated with cyclophosphamide [26-29].

Case Presentation

A 75 years old Caucasian gentleman, who was otherwise in good
health, presented to his PCP with complaints of dyspnea on exertion
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Figure 3: Flow cytometry of peripheral blood shows a population with bright
CD 45 and low side scatter consistent with lymphocytes.

Figure 4: Bone marrow biopsy with a subtle interstitial and intrasinusoidal
lymphoid infiltrate, best seen by immunohistochemical stains.

and a dry cough. He was treated for bronchitis with a course of
antibiotics with resolution of the cough but without improvement
in his respiratory symptoms. Two months later, the patient had a
syncopal episode, with work-up revealing a leukocytosis with 16,800
leukocytes (84% Lymphocytes), hemoglobin of 7.8 g/dL and platelets
of 264. Further work-up revealed that he had a lactate dehydrogenize
of 873 IU/L (91-180), haptoglobin 6.0 ng/mL (16-200), total bilirubin
of 1.5 mg/dL (0.1 -1.0) and a negative Coomb’s test. Erythropoietin
level was elevated at 76.7 ug/L. Peripheral smear showed numerous
large atypical appearing lymphocytes with azurophilic granules
suspicious for LGL (Figure 1,2 and 3). There was a high suspicion
for macrophage activation syndrome given his Ferritin of 7,358 ng/
mL, triglycerides of 290 mg/dL (<150) and an elevated Interleukin-2
receptor of 7,250 pg/mL (<1,032 pg/mL). Viral studies were negative
for CMV, EBV and HHV-8. Computed tomography of the abdomen
showed a 14 cm spleen, as well as numerous thoracic spine lesions. He
underwent a bone marrow biopsy, revealing a hyper cellular marrow
with appropriate trilineage hematopoiesis, erythroid hyperplasia and
increased natural killer cell-like cells (Figure 4,5 and 6). There was
no evidence of active hemophagocytosis on the bone marrow biopsy.
Flow Cytometry showed that 70% of the lymphocytes were CD2*,
CD7*, CD16* while negative for CD 3,5,4,8, and 57 (Figure 2 and 3).

He was started on treatment with prednisone 60mg daily as
well as two infusions of IVIG 1 g/kg/day. The patient remained red
blood cell transfusion dependent, requiring numerous units over
the course of several weeks. After one month of prednisone therapy,
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and

Figure 6: Negative ISH-EBV on bone marrow core.

his clinical condition continued to deteriorate with recurrent fevers,
night sweats, mentation changes, and hyponatremia. Sepsis was ruled
out as a cause of his fevers, and it was thought to be secondary to
his underlying MAS. His sodium level was 123 mEq/L (135-145).
Work-up of his hyponatremia was consistent with SIADH. This was
thought to be a paraneoplastic phenomenon arising from his NK cell
LPD. He was started on oral cyclophosphamide 50 mg daily. After
several weeks of treatment, his sodium level corrected to 135 mEq/L,
as did his mentation. His cyclophosphamide was then increased to
100mg daily and maintained at that dose. After several weeks, his
constitutional symptoms resolved as did his transfusion dependence.
After one year of therapy, his most recent labs showed a leukocyte
count of 3,700, with 2,100 lymphocytes, hemoglobin 13.4 g/dL, and
LDH 196 IU/L.

Discussion

Natural killer cell neoplasms remain a diagnostic challenge for
many hematologists. In the background of another chronic disease
process, they can be either a reactive or primary malignant process.
The lack of a uniform and validated clonal marker has made the
diagnosis challenging. Given its rarity in the Western hemisphere,
experience is rather limited compared to Epstein-Barr virus endemic
regions, such as central America and the Asian countries. Important
variables to consider are the indolent nature of the disease, the
presence of potential driver conditions, T-cell receptor clonality,
autoimmune features, constitutional symptoms, and the flow
cytometry profile. The pathogenesis appears to have some overlap

with LGL, as described above, subtle diagnostic and clinical features
may help distinguish the two. While CD94 (hi)/HLADR" positivity
and lack of Killer Cell Immunoglobulin Receptor (KIR3DL1), have
been proposed, they have not been validated. There is also some
contention as to the distinction between a common clone for Chronic
NKLPD versus aggressive NK cell leukemia, and extra-nodal NK cell
leukemia/lymphoma, nasal type. Some argue the more aggressive
variants arise from the indolent disease. The rarity of this disease
cohort makes treatment consensus challenging. Case reports and
Case series can help clinicians guide therapy. Further research into
the pathogenesis of this disease is crucial in developing efficacious
therapeutics.
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