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We report a case of pure white cell aplasia (PWCA) postthymoma resection in a 74-year-old male presenting with a 2-week history
of fevers, night sweats, and severe febrile neutropenia. His pure white cell aplasia was treated with intravenous immunoglobulin
(IVIg), granulocyte colony-stimulating factor (G-CSF), prednisone, and cyclosporine with a mixed response. He also developed
immune thrombocytopenia, which responded well to a short course of eltrombopag. With continued cyclosporine treatment, his
platelet counts were stable after stopping eltrombopag. The patient’s cyclosporine treatment was complicated by renal failure,
resulting in cessation of cyclosporine. His PWCA and immune thrombocytopenia significantly worsened after stopping cy-
closporine, and unfortunately, he died from multiorgan failure and sepsis.

1. Introduction

Thymoma is the most common neoplasm of the thymus and
comprises 20% of mediastinal neoplasms, with an incidence in
the US of 0.13 per 100,000 person-years [1, 2]. Patients with
thymoma are commonly asymptomatic, although they may
present with anterior mediastinal mass symptoms such as chest
pain, dyspnea, and cough. Thymomas are classified histologically
according to WHO classification of thymic tumours. This system
classifies thymomas on the histological appearance of neoplastic
cells into the following categories: spindle (type A), dendritic or
stellate (type B1-3), or a combined appearance with both spindle
and dendritic neoplastic cells (type AB). Type B thymomas are
further subdivided into B1, B2, and B3 by evaluating the relative
abundance of epithelial cells and lymphocytes [3]. Thymoma
management includes surgical resection, radiation, or other
systemic therapies e.g. chemotherapy [4, 5].

Thymomas are associated with various immune-medi-
ated para-neoplastic syndromes like myasthenia gravis,

Good’s syndrome, and/or pure red cell aplasia [4, 6]. In
contrast, PWCA is a rare manifestation that can present in
patients with thymoma. In PWCA, myelopoiesis is absent or
strongly inhibited, while erythropoiesis and mega-
karyocytopoiesis remain relatively normal [7, 8]. This
presents in the form of severe neutropenia, which can
thereby result in recurrent life-threatening infections. Many
therapies have been used for the treatment of PWCA with
varying successes including corticosteroids, cyclosporine,
cyclophosphamide, alemtuzumab, G-CSF, high dose IVIg,
or plasmapheresis [8-12]. Surgical removal of thymoma can
also help eliminate PWCA in some cases [7, 13].

2. Case Presentation

A 74-year-old male was admitted to our hospital with severe
febrile neutropenia and the Hematology service was con-
sulted. His past medical history was significant for hyper-
tension, obesity, dyslipidemia, type 2-diabetes, and venous
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stasis. His home medications included metformin and
atorvastatin.

The patient had a mediastinal mass resected, which was
found to be a Type Bl thymoma. Neutrophil counts prior to
surgery were found to be normal (Table 1). The patient was
discharged 4 days later and then returned to hospital with a
history of fevers and night sweats. On presentation, he was
febrile at 39.7°C and tachycardic with a pulse of 110. He had
an undetectable neutrophil count of <0.1 x 10°/L and was
started on broad-spectrum antibiotics (Table 1). A bone
marrow aspirate and biopsy showed granulocytic hypoplasia
(Figure 1) in keeping with a diagnosis of PWCA post-
thymoma resection. A significantly reduced M: E ratio and
mild megakaryocytic hyperplasia were also seen on bone
marrow biopsy.

Based on laboratory investigations, the patient did
not appear to have Good’s Syndrome. At the onset of
neutropenia, immunoglobulins were normal: IgA, 2.67 g/L;
IgG, 12.90g/L; IgM, 0.90g/L. Peripheral blood flow
cytometry demonstrated a normal number of T cells in
peripheral blood with a CD4: CDS8 ratio of 1 and normal
CD19+ B cell population. Additionally, electromyography
(EMG) did not show evidence of myasthenia gravis and
serology for HIV, HBV, HCV, and TB was negative.

The patient was readmitted for a second time to the
hospital with febrile neutropenia. He received IVIg 1 g/kg for
2 days as well as G-CSF 300 ug subcutaneously for 5 days
(Figure 2). However, there was no response and the neu-
trophil count remained <0.1 x 10°/L. Therefore, the patient
was started on cyclosporine 75 mg BID (Figure 2). Due to
persistent severe neutropenia (<0.1 x 10°/L), the patient was
started on prednisone 1mg/kg once daily. The trough cy-
closporine level was 147 ug/L 4 days after starting cyclo-
sporine. The dose of cyclosporine was then increased to
100 mg BID (Figure 2). We used a target cyclosporine level of
200 to 400 ug/L. A second course of G-CSF was started. His
neutrophil count normalized, however he developed severe
thrombocytopenia (Figure 2).

The patient’s thrombocytopenia was also thought to
be immune-mediated and therefore he was started on
eltrombopag 75 mg once daily (Figure 2). He responded well
to eltrombopag, reaching a platelet count of 50 x 10°/L. The
patient’s prednisone was tapered off. Eltrombopag was also
tapered off and the patient was discharged home on only
cyclosporine.

Despite cyclosporine treatment, he was readmitted to the
hospital for the third time with febrile neutropenia unde-
tectable neutrophil count in keeping with relapsed PWCA.
He was then started on IVIg 1 g/kg for two days and sup-
portive G-CSF with good response and his neutrophil count
normalized (Figure 2). He was discharged home on cyclo-
sporine 100 mg BID.

Although his cyclosporine level was in the target range of
200 to 400ug/L, the patient developed worsening acute
kidney injury. The cyclosporine dose was further reduced to
50 mg BID. However, his creatinine continued to rise despite
a 50% reduction in his cyclosporine dose. At this point, the
patient had been on cyclosporine for 5 months and a re-
sponse was seen in his counts. As such, cyclosporine was
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discontinued due to worsening kidney function. Unfortu-
nately, the patient’s kidney function did not normalize and
his counts dropped. He was started on dapsone 100 mg once
daily followed by danazol 200 mg BID (Figure 2), which are
both used for the management of refractory immune
thrombocytopenia [14]. Dapsone and danazol were used as
immunosuppressive therapies to target his immune cyto-
penias. However, his cytopenias continued to worsen and he
was admitted to the hospital with weakness and febrile
neutropenia. Despite treatment with dapsone, danazol, IVIg,
and G-CSF his PWCA did not respond to any of these
therapies and he died from sepsis and multiorgan failure.

3. Discussion

Thymomas are rare epithelial tumors that commonly present
with paraneoplastic syndromes, with up to 50% of thymoma
patients presenting with associated immunodeficiencies and
autoimmune phenomena [15]. A recent systematic review
reports estimates of common paraneoplastic syndromes in
thymoma patients including myasthenia gravis (63%), pure
red cell aplasia (7.7%) and hypogammaglobulinemia re-
ferred to as Good’s syndrome (6%) [16]. However, PWCA is
a rare disorder with only a few existing case reports. The
etiology underlying PWCA remains elusive, although an
autoimmune origin with dysregulated production of cyto-
kines and antibody-mediated destruction of myelomono-
cytic precursor cells is speculated [7]. The severe neutropenia
in these patients increases the risk of recurrent life-threat-
ening infections and can even result in mortality. Our pa-
tient did not have any prior history of myasthenia gravis and
his EMG testing was negative for any neuromuscular dis-
order. His blood work showed only PWCA and immune
thrombocytopenia, with no evidence of hypogammaglob-
ulinemia. Although most previous case reports have de-
scribed PWCA at the time of thymoma diagnosis, our
patient’s first evidence of neutropenia first developed 2-
weeks postthymectomy [17]. Here, we have reviewed and
summarized several case reports for PWCA associated with
thymoma (Table 2). However, to our knowledge, this is the
first report of immune dysregulation with PWCA and im-
mune thrombocytopenia post thymoma resection.

Each of the cases reported in Table 2 had the presence of
thymoma and PWCA similar to our case presented here. In
keeping with previous studies, the mean age was 62 (range of
36 to 76 years) with nine females and nine males [27]. Of the
18 cases examined, only 7 reported comorbidities including
myasthenia gravis, autoimmune thyroiditis, type 1 diabetes,
inflammatory bowel disease, clotting factor deficiencies or
even hematological cancers like leukemia. In our case
presented here, the patient had many more comorbid
conditions than previous case reports.

The thymoma histology of cases examined in Table 2
varied widely, with type A being the most common. In our
case report, the patient’s thymoma type was classified as type
Bl. The WHO thymoma classification categories carry
prognostic significance for patients. Reports show that those
diagnosed with Type A and Type AB have 100% and 90%
survival after 15 years, respectively. Types B1, B2, and B3
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TaBLE 1: Complete blood count values prethymectomy, postthymectomy, and at the onset of thrombocytopenia.

Value Prethymectomy Postthymectomy At onset of thrombocytopenia Ref. range
WBC 11.5* 3.4* 3.1* 4.0-11.0x 10%/L
RBC 4.50 428 2.46* 4.0-5.5x10"%/L
HGB 118* 114* 76* 135-170g/L
HCT 0.364* 0.352* 0.227* 0.380-0.500 L/L
MCV 80.9 82.2 92.3 80-100 fL
MCH 26.2 26.6 30.9 25-34pg
MCHC 324 324 335 300-365g/L
RDW 16.9* 16.7* 21.1% 11.5-15.5%
PLT 231 164 11* 150-400 x 10°/L
Neutrophils 2.0 <0.1* 1.2* 2.0-7.5x10°/L

WBC: white blood cell; RBC: red blood cell; HGB: hemoglobin; HCT: hematocrit; MCV: mean corpuscular volume; MCH: mean corpuscular hemoglobin;
MCHC: mean corpuscular hemoglobin concentration; RDW: red blood cell distribution width; PLT: platelet count.
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eosin staining (a) and confirmed by immunoperoxidase staining for myeloperoxidase (b). (40x objective).
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FIGURE 2: Trends in neutrophil and platelet counts following thymoma resection.
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have been associated with 90%, 60% and 40% survival after
20 years, respectively [28]. However these estimates may
differ in cases where patients with thymoma also develop
PWCA.

A variety of different management options have been
attempted in patients with PWCA and thymoma. A com-
mon approach involves immunosuppression with treat-
ments including IVIg, cyclosporine, cyclophosphamide,
azathioprine, corticosteroids, and mycophenolate mofetil
(Table 1). Patients also commonly receive antibiotics, an-
tifungals, and antivirals for comorbid infections. Addi-
tionally, G-CSF and alemtuzumab are often used to
stimulate granulocyte or lymphocyte counts. Lastly, thy-
mectomy and plasmapheresis have also been shown to raise
granulocyte levels [8, 21].

Of the 18 cases with PWCA and thymoma examined
here (including our case), 7 patients died. With our patient,
treatment with IVIg, G-CSF, prednisone, and cyclosporine
were unsuccessful. He ultimately died from sepsis and
multiorgan failure, which illustrates the poor prognosis of
PWCA. His age, comorbidities, and immune thrombocy-
topenia may have decreased his chance of survival. Despite
this patient’s poor clinical course, treatment with cyclo-
sporine as a first-line therapy with concomitant use of
G-CSF is still recommended. These two therapies were
shown to be effective in previous case reports and initially
restored our patient’s granulocytic counts [29]. In the future,
consideration should also be given to alternative immu-
nosuppressive therapies such as rituximab, azathioprine or
alemtuzumab, all of which were shown to have some ef-
fectiveness in treating PWCA [29, 30]. We also recommend
long-term follow-up with thymoma patients given the high
risk of relapse of PWCA as with our patient.

4. Conclusion

Our case report identifies a complex case of PWCA and
immune thrombocytopenia postthymoma resection. This
patient was treated with IVIg, G-CSF, prednisone, and
cyclosporine with a mixed response. Our review of the
literature and the current case highlights the high mortality
rate observed in patients with PWCA. Future studies are
needed to compare the clinical course of thymoma patients
with and without PWCA to better understand the burden of
disease and the utility of therapeutic intervention in man-
agement of PWCA.
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