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The Varying Clinical Picture of Pure-White Cell Aplasia
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Introduction

Pure white cell aplasia (PWCA) is an uncommon cause of
neutropenia. The diagnosis is based largely on morphologic criteria.
In the bone marrow, granulopoiesis is either completely absent or
very much reduced, while erythropoiesis and megakaryocytopoiesis
are intact [1]. Clinically, patients with PWCA present with severe
neutropenia and recurrent infections. The peripheral smear and cell
count show only severe neutropenia. PWCA may be drug-induced
[2,3] and cases have also been reported in association with autoimmune
diseases [4] and thymomas [5]. Immunologic mechanisms have been
demonstrated in some PWCA cases where an inhibiting antibody was
found (6). Treatment with thymectomy or drug discontinuation may
be clinically useful. Other cases have required immunosuppressive
therapies including steroids [6], intravenous immunoglobulin (IVIG)
[7], cyclosporine (CsA) [8], or rituximab with CsA [9]. Bone marrow
transplantation has also been utilized with some success [10]. We
review the literature of PWCA and present two of our cases as well as
their responses to treatment.

Case 1

A 67yearold manwithahistoryof Waldenstrom Macroglobulinemia
(WM) was referred to the Stanford Hematology clinic for severe
neutropenia. His WM was quiescent but had been symptomatic in the
past requiring treatment initially with rituximab (total of 12 weekly
doses, 2 years prior to presentation) followed by bortezomib (3 cycles)
and then rituximab/bendamustine (5 cycles, all completed 1 year
prior to presentation). After a period of partial remission he became
symptomatic again and received rituximab/cyclophosphamide/
prednisone (5 cycles). This therapy was discontinued due to progressive
neutropenia. The last dose of chemotherapy had been administered 2
months prior to presentation. His local oncologist had been treating
him with filgrastim 480mcg thrice weekly for the preceding 3 weeks
for progressing neutropenia without improvement. Review of history
provided no further clues and his examination was normal without
adenopathy or hepatosplenomegaly. His WBC was 1,500/uL, with
a differential showing an ANC of 60/uL. The hemoglobin was 9.8 g/
dL, and platelets were 458,000/uL. His chemistry panel was within
normal limits except for an elevated IgM level. His smear showed
leukopenia without detectable neutrophils. An extensive work-up
was negative, including studies for human immunodeficiency virus
(HIV), parvovirus B19, acute hepatitis screen, and Epstein - Barr
virus (EBV). Levels of vitamin B12, folic acid, zinc, and copper were
normal. Tests for rheumatoid factor and anti-neutrophil antibodies
(ANA) were negative. Serum protein immunofixation electrophoresis
showed an abnormal band that was identified as monoclonal IgM at
3.2 g/dL consistent with his underlying WM. T-Cell Clonality PCR was
negative. There were no large granular lymphocytes on smear. Imaging
was negative for thymoma. The bone marrow aspirate and biopsy
showed near absence of myeloid precursors as well as 80% involvement
with his known underlying WM. Erythropoiesis and megakaryopoeisis
showed full spectrum maturation.

Treatment with filgrastim was stopped and he was initially treated
with prednisone 60 mg daily for 1 week. There was no improvement in

his neutropenia. Prednisone was stopped and he was started on a trial
of CsA 3 mg/kg BID (goal trough between 200-400 ng/mL). His ANC
rose to 340/uL after 5 days of CsA (100 mg BID), peaking at 11,880/
uL after 33 days on CsA. To test the necessity of continuing treatment,
his CsA was tapered to 100 mg in the AM and 75 mg in the PM but
neutropenia of 1,200/uL abruptly reappeared.

We interpreted this finding as evidence that an immune attack on
granulopoiesis persisted and was being suppressed by CsA (Figure 1).
Restoration of CsA at the prior dose quickly restored his ANC to 1,800/uL.

Case 2

A 22 year old female with a past medical history of developmental
delay was referred because of the appearance of neutropenia following
a camping trip. A CBC performed about 3 years earlier indicated a
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Figure 1: Treatment of case 1 with absolute neutrophil count plotted over

time.
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WBC of 4. Review of her history indicated that she had had multiple
hospitalizations for febrile neutropenia over the prior 7 months. Physical
examination was normal. Her WBC was 600/uL with an ANC of 10/
uL, hemoglobin was 10.6 g/dL, and platelets were 155,000/uL. Given
the current association with her camping trip, there was an extensive
infectious evaluation. Tests for cytomegalovirus (CMV), Human
Herpesvirus 6 (HHV-6), HIV, EBV, parvovirus B19, mononucleosis,
hepatitis, Rocky Mountain spotted fever, rickettsia disease, and
ehrlichiosis were negative. Heavy metal screen was negative. Nutritional
deficiency screen including B12, folate, copper, ceruloplasmin, and zinc
was negative. An ANA was normal. T Cell Clonality was positive for
TCR gamma and TCR beta chain gene rearrangements consistent with
the presence of a clonal T cell population. Fanconi analysis and ELANE
(elastase, neutrophil expressed) gene analysis were negative. CT was
negative for thymoma. Further hematological work-up, including a
negative Lactate dehydrogenase (LDH), haptoglobin, hemoglobin
electrophoresis, and flow cytometry for paroxysmal nocturnal
hemoglobinuria (PNH) was negative. An immunoglobulin panel was
normal. Tests for anti-neutrophil antibodies were negative. Bone
marrow aspirate and biopsy showed virtual absence of granulopoiesis
with normal erythropoiesis and megakaryopoeisis.

She was placed on filgrastim (5 mcg/kg) daily along with CsA 2.5
mg/kg po BID (goal trough between 200-400ng/mL) and her ANC
increased to 6,640/uL after 5 and a half weeks. As her filgrastim was
tapered, her ANC declined. With resumption of filgrastim, her ANC
returned to normal. Her CsA levels were initially subtherapuetic as she
had difficulty with dose escalation due to toxicities.

Clearly filgrastim played a role in raising her ANC. The contribution
of CsA was unclear because it was started concomitantly with filgrastim.
Restoration of filgrastim along with increasing CsA improved her ANC
to 5,680/uL about 6 weeks later (Figure 2). Currently, her G-CSF is
being tapered but therapeutic CsA levels are being maintained. She has
been maintained on CsA and her filgrastim has been tapered to twice
weekly with normal ANC values.
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Figure 2: Treatment of case 2 with absolute neutrophil count plotted over

time.
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Table 1: Review of literature of PWCA not considered to be caused by drugs, thymomas, infections, or autoimmune diseases.
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Review of literature

We searched PubMed and Medline with the terms “pure white cell
aplasia” and excluded cases of PWCA that were not in English and that
appeared to be caused by drugs, thymomas, infections, or autoimmune
diseases. We used an ANC less than or equal to 200/uL as a cut-off
for PWCA based on recommendations from the severe aplastic anemia
literature [11]. We included only reports with bone marrow description
(Table 1).

Discussion

Our two cases demonstrate the varying presentation of this
rare disease. In case 1, several agents used to treat WM were known
to cause neutropenia, which usually resolves over time with drug
discontinuation. If neutropenia then persists, it has become practice to
start a trial with filgrastim. Our patient did not respond to over 10 doses
of filgrastim given over 3 weeks. While we cannot rule out a contribution
of chemotherapy-related myelosuppression, his neutropenia
appeared and deepened after more than 2 months off chemotherapy.
Lymphocytosis is a common finding in WM while neutropenia is not.
While his marrow was infiltrated with lymphoplasmacytic lymphoma
(~80%), his other intact cell lines suggested that marrow infiltration alone
was an inadequate explanation for his neutropenia. The recurrence of
neutropenia when the CsA was tapered supports the hypothesis of an
autoimmune attack on granulopoiesis. Clearly, case 1 was not filgrastim
responsive but there was a gratifying response to CsA.

In case 2, the patient showed response to filgrastim plus CsA but
the contribution of the CsA is unclear. The finding of TCR gamma and
beta chain gene rearrangement further suggested a T-cell mediated
etiology and provides a rationale for the use of CsA.

In our review of the literature, we found 5 cases fitting our inclusion/
exclusion criteria. Four cases presented with infectious symptoms.
The average age of presentation was around 56 years old, suggesting
that a congenital etiology of PWCA is less likely. The bone marrows
of each reported case indicated virtual absence of granulopoiesis.
We noted that PWCA did not respond to prednisone, lithium, and
antilymphocyte globulin (Table 1) whereas responses were seen in
patients who received IVIG, azathioprine, cyclosporine, and bone
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marrow transplant and subsequent donor lymphocyte infusion. The
literature is difficult to evaluate because there are only a few cases and
the use of multiple serial and parallel therapies makes analysis difficult.

For now, the suggested proposal for identifying pure white cell
aplasia is the finding of isolated profound neutropenia in the context
of a marrow examination showing virtual absence of granulopoiesis. A
reasonable work-up should exclude thymomas, autoimmune disease,
infectious etiologies, and drug effects.
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