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Pure white cell aplasia (PWCA) is a rare manifestation of thymoma. It is characterized by agranulocytosis with absent myeloid
precursors in the bone marrow and normal hematopoiesis for other cell lines. Here we describe a 65-year-old female patient who
presented with three days of fever and night sweat. Chest CT revealed an anterior mediastinal mass. A biopsy of the mass
confirmed a diagnosis of thymoma mixed type A and B2. 'e patient developed a severe neutropenia, and her bone marrow
revealed significantly decreased neutrophil-lineage cells, rare to absent B cells, and defective T cells, consistent with PWCA.
Following thymectomy, a complete resolution of PWCA was achieved via multimodality therapy of intravenous immuno-
globulins, granulocyte colony-stimulating factor, and immunosuppressant. 'is report highlights the care complexity regarding
treatment choices and decision to perform thymectomy in patients presenting with PWCA.

1. Background

Primary tumors of the thymus gland are rare neoplasm [1]. If
occurs, its most common type is benign thymoma. 'ymus
plays a central role in the development of adaptive immune
system, particularly in the maturation process of
T lymphocytes. Hence, patients with thymoma often present
with a varying type of paraneoplastic syndromes [2, 3].
Good’s syndrome or hypogammaglobulinemia is a recog-
nized paraneoplastic syndrome of thymoma, and it is
commonly associated with pure red cell aplasia. In contrast,
pure white cell aplasia (PWCA) is a rare manifestation,
particularly in setting of Good’s syndrome. PWCA is
characterized by agranulocytosis with absent myeloid pre-
cursors in the bonemarrow and preserved hematopoiesis for
other cell lines [4]. Here we report a thymoma patient
presenting with Good’s syndrome and PWCA.

2. Case Presentation

Apreviously healthy 65-year-old Caucasian woman presented
with three days of fever and night sweats. On exam, she had

oral thrush and truncal morbilliform rash. Laboratory
workup showed severe neutropenia with WBC 1.5K/μL,
ANC 0K/μL, and low serum immunoglobulin with IgA
54mg/dL, IgM 83mg/dL, and IgG 455mg/dL. Other standard
laboratory workup was unremarkable including detailed in-
fectious and rheumatologic evaluations.

A bone marrow biopsy revealed decreased mature
granulocytes and granulocytic precursors and increased
CD3-positive T lymphocytes in small lymphoid aggregates
(Figure 1). Flow cytometry showed rare to absent B cells and
no aberrant immunophenotype on T cells. 'e patient was
started on intravenous immunoglobulin (IVIg) and fil-
grastim without improvement in WBC. A skin biopsy of the
rash revealed a dermatitis, suggestive of drug eruption but
could not rule out viral exanthem.

Chest CT scan revealed an 8 cm circumscribed hetero-
geneously enhancing solid mass in the anterior mediastinum,
suspicious for neoplastic process (Figure 2). It also showed
multiple indeterminate nodules throughout the bilateral lungs.
Given the severe neutropenia of unknown duration, these
nodules were concerning for invasive fungal infection. Bron-
choalveolar lavage was performed. Fungal cultures were
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negative after four weeks. Serum beta-D-glucan, gal-
actomannan antigen, Histoplasma antigen, and Cryptococcus
antigens were also negative.'e patient was empirically started
on levofloxacin and voriconazole. A CT-guided mediastinal
mass biopsy was pursued, revealing a network of cytokeratin
AE1/AE3-positive epithelial cells mixed with CD3+, TdT+, and
CD1a+ lymphocytes and rare CD20+ B cells. 'ese were
consistent with thymoma type B2. 'e biopsy also showed
spindle cells consistent with thymoma type A (Figure 3). A
diagnosis of thymoma mixed type A and B2 was given.

After multidisciplinary discussions, thymectomy was
pursued despite concerns of poor wound healing in the
setting of severe neutropenia. Pathology on the surgical
specimen revealed encapsulated tumor consistent with
thymoma, modified Masaoka stage I. Specimen had free
tumor margins, and associated lymph nodes were benign.
'e patient recovered well following thymectomy, and fil-
grastim was discontinued due to its limited effect during the
preoperative period. 'e patient was continued on pro-
phylactic antibiotics as she remained neutropenic.

On postop follow-up, the patient had persistent
neutropenia. 'erefore, cyclosporine was initiated for

immunomodulation, and filgrastim was reintroduced to
boost myeloid stem cells. In one week, the WBC increased to
6.7 from 1.0K/μL and ANC increased to 2.8 from 0.0K/μL.
However, when granulocyte colony-stimulating factor
(G-CSF) was discontinued, WBC decreased to 2.2K/μL and
ANC decreased to 0.3K/μL over a 3-day period. G-CSF was
restarted for an additional one month until cyclosporine
reached maintenance levels. In the next 4 months, the patient
remained on amaintenance dose of cyclosporine with a target
level of 200–400 ng/mL while monitoring toxicity. Sub-
sequently, she was successfully weaned off all immune
modulators with self-sustainingWBC after a total of 6-month
therapy. Notably, the patient suffered multiple recurrent
respiratory infections with CT showing an infiltrate in dif-
ferent lung fields and required short courses of antibiotics
throughout her recovery. However, no major infectious
complications were observed.

3. Discussion

In the United States, the overall incidence of thymoma is
0.13 per 100,000 person-years [1]. 'ymoma equally affects

(a) (b)

Figure 1: Bone marrow biopsy: bone marrow aspiration of the posterior iliac crest revealed normocellular bone marrow 30–40% with
granulocytopenia and increased CD3+ T lymphocytes some in aggregates (a). Flow cytometry showed rare to absent B cells and no aberrant
immunophenotype on T cells (b).

(a) (b)

Figure 2: Chest CT: a 4.1× 8.3× 7.9 cm mass in the anterior mediastinum with lobulations and dense enhancement (a). Multiple in-
determinate nodules throughout the bilateral lungs (b).
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males and females with a rising incident in the fourth or fifth
decade and peak in the seventh decade of life [2]. 'ymomas
are neoplasms of thymic epithelial cells typically with mixed
cortical and medullary properties. Its classifications are
based on the non-neoplastic lymphocyte content and epi-
thelial cell features, which are categorized into type A, AB,
B1, B2, and B3 [5]. Surgical removal of thymoma is the
mainstay of treatment, particularly for stage I and II thy-
moma [6].

Approximately, 6–11% of all thymoma cases present
with hypogammaglobulinemia or Good’s syndrome [2].
Principal findings of Good’s syndrome include few or absent
B cells, inverted CD4+ : CD8+ T cell ratio, CD4 T-cell
lymphopenia, and impaired mitogenic function of T cells.
Despite low immunoglobulin synthesis, up to 30% of Good’s
syndrome presentations are associated with hematologic
disorders [2, 3]. 'e most common associations are pure red
cell aplasia and myasthenia gravis [2]. Conversely, pure
white cell aplasia (PWCA) in setting of Good’s syndrome is a
rare occurrence, accounting for 1.1% of patients with thy-
moma [2]. PWCA is a hematologic disorder characterized by
agranulocytosis with absent neutrophil-lineage cells in the
bone marrow and preserved erythropoiesis and mega-
karyocytopoiesis. Most PWCA are associated with type A
and mixed type AB thymomas [7]. PWCA has also been
found to be associated with drugs, viruses, and other au-
toimmune disorders [8–11].

Although the etiology of PWCA seen in thymoma re-
mains elusive in the literature, it is consensus that PWCA is
of autoimmune origin. Many speculate that presence of
thymoma leads to a loss of autoimmune regulator, thus
creating a “window of opportunity” for autoimmune disease
to develop [3, 12]. Two mechanistic pathways had been
proposed to support this theory. 'e first pathway proposes
that dysregulated production of cytokines, possibly medi-
ated by neoplastic thymic stromal cells, influences the
growth and differentiation of both the thymus and precursor

B cells in the bone marrow [3]. For example, thymic stromal
lymphopoietin (TSLP), an IL-7-like cytokine produced
mainly by thymic epithelial cells, has wide-ranging impacts
on the development of pre-B cells in the bone marrow, as
well as regulatory Tand'17 cells in the thymus.Wang et al.
found that the levels of TSLP mRNA and protein expression
were lower in patients with thymoma-associated myasthenia
gravis than in thymoma patients without myasthenia gravis
[13]. Other studies of patients with thymic neoplasia also
detect autoantibodies against cytokines and a decrease in in
vitro cytokine production in response to T-cell simulation
[14, 15]. 'ese findings suggested that decrease in the ex-
pression of cytokines contribute to T-cell imbalance in the
thymus and affect precursor B-cell development in the bone
marrow. 'e second pathway proposes that the abnormal
environment of thymoma prevents non-neoplastic T cell to
undergo appropriate thymic central tolerance and matu-
ration, thus leading to activation of autoreactive T cells [16].
When these cells escape into the circulation, they could
precipitate autoimmune reactions and contribute to ab-
normal activation of B cells, yielding lymphocytic- and
antibody-mediated toxicities to myelomonocytic precursor
cells [3]. Interestingly, our patient’s bone marrow biopsy
showed rare to absent B cells, lack of aberrant immuno-
phenotype on T cells, and agranulocytosis in absence of
positive rheumatological tests. 'ese findings suggest that
potential inhibitory factors diminish the growth of pro-
genitor cells involving myelocyte and lymphoid lineages.

'is case highlights the care complexity regarding
treatment choices in patients presenting with PWCA, par-
ticularly surgical intervention in the setting of neutropenia
and concerns for wound healing. While thymectomy does
not necessarily reverse the immunological abnormalities in
Good’s syndrome, some have observed clinical improve-
ment following resection [17]. Our case demonstrated
that while G-CSF and IVIg were completely ineffective
prior to thymectomy, the bone marrow was responsive

(a) (b)

Figure 3: 'ymoma mixed type A and B2: grossly and microscopically encapsulated thymoma type A (a) showing spindle cells and type B2
(b) showing mixed epithelial cells and lymphocytes. 'e lymphocytes are positive for CD3 with rare CD20-positive B cells. 'ese
lymphocytes are also positive for TdT and CD1a.
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postoperatively. With regards to immunomodulatory
agents, the repertoire is broad due to limited literature
describing the use of chemotherapeutic agents [18]. In this
presented case, cyclosporine treatment at minimal doses was
used with complete resolution of PCWA. Patients with
PCWA and Good’s syndrome are at increased risk of fatal
infections due to concurrent leukopenia and immunodefi-
ciency, thus suggesting the importance of supportive care
with antibiotics and IVIg. Lastly, similar to other para-
neoplastic presentations of thymoma these patients run a
risk of recurrence; thereby, they should remain on
surveillance.
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