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Abstract
Although the association of pure red cell aplasia (PRCA) and aplas-
tic anemia with thymoma is well-known, acquired amegakaryo-
cytic thrombocytopenia (AAMT) is not a recognized paraneoplas-
tic manifestation of thymoma. This report discusses a patient with 
recurrent thymoma complicated by myasthenia gravis, PRCA, and 
AAMT. Both PRCA and AAMT are diagnosed after a thymoma re-
currence, 11 years after complete resection of the initial tumor 
and 9 months after chemotherapy for the relapsed disease. Both 
PRCA and AAMT responded to immunosuppression with cyclospo-
rine, corticosteroid, and an abbreviated course of antithymocyte 
globulin, achieving a very good erythroid response and a complete 
remission for AAMT, suggesting that AAMT, although extremely 
rare, can be an immune-mediated paraneoplastic manifestation of 
thymoma. (J Natl Compr Canc Netw 2014;12:1505–1509)
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and occasional large platelets. Physical examination 
was unremarkable except for pallor. Tests for hepa-
titis viruses, HIV, cytomegalovirus (IgM), human 
T-lymphotropic virus, rheumatoid factor, and anti-
nuclear antibody were negative. Bone marrow biopsy 
revealed a cellularity of 20%, and markedly reduced 
to absent megakaryocytes (Figure 1). Bone marrow 
aspirate differential showed blasts 0%, promyelocytes 
4%, myelocytes 15%, metamyelocytes 5%, granulo-
cytes 28%, eosinophils 1%, lymphocytes 30%, plas-
ma cells 1%, monocytes 13%, erythroid precursors 
1%, and mast cells 1%. The myeloid:erythroid ratio 
was 53:1 (Figures 1–3). 

A diagnosis of PRCA and AAMT was estab-
lished. The patient was initiated on prednisone, 60 
mg (1 mg/kg) daily and cyclosporine, 200 mg twice 
daily. The dosage of cyclosporine was adjusted to 
keep the serum level between 150 and 400 ng/mL. 
Through the first week of January 2011, he remained 
transfusion-dependent, at which time equine anti-
thymocyte globulin (ATG) at 40 mg/d for a 4-day 
infusion was added. Pre-ATG skin testing was nega-
tive. However, toward the end of day 1 of infusion 
(>80% of the volume was completed) ATG was 
stopped because of anaphylaxis. The patient was 
treated with additional steroids and antihistamines. 
His Hb level and platelet count increased gradually 
and he became transfusion-independent. In August 
2011, his CBC results revealed a WBC count of 
8800/mcL, Hb level of 12.0 g/dL, and platelet count 
of 221,000/mcL. Cyclosporine was discontinued in 
September 2011. 

Two months later, his Hb level and platelet 
count decreased again. Bone marrow biopsy showed 
relapsed PRCA and AAMT. He was then restarted 
on cyclosporine, 300 mg/d, and his Hb level and 
platelet count subsequently increased. In June 2012, 
CBC showed a WBC count of 8400/mcL, Hb level 
of 12.4 g/dL, and platelet count of 177,000/mcL, and 
the cyclosporine dosage was reduced to 200 mg/d. 
Since August 2010, imaging studies showed slow 
disease progression of the pleural metastases; how-
ever, because the burden of disease was low and the 
patient was asymptomatic, chemotherapy was with-
held. However, in October 2012, a staging chest CT 
revealed interval progression of left pleural metasta-
ses accompanied by back pain. Ultimately, the de-
cision was made to reinitiate CAPP chemotherapy 
with 4 planned cycles.

The association of pure red cell aplasia (PRCA) and 
aplastic anemia (AA) with thymoma is well docu-
mented. However, acquired amegakaryocytic throm-
bocytopenia (AAMT) is not a well-recognized para-
neoplastic manifestation of thymoma. This report 
discusses a patient with recurrent thymoma com-
plicated by myasthenia gravis (MG), PRCA, and 
AAMT several years after the initial diagnosis; both 
PRCA and AAMT responded successfully to immu-
nosuppressive therapy.

Case Report
A 31-year-old Iranian man underwent thymectomy 
(complete resection) for thymoma in 1999. In 2009, 
he experienced blurry vision, diplopia, muscle fa-
tigue, and, later, left ptosis. He was subsequently di-
agnosed with MG and treated with pyridostigmine. 
Chest CT scan revealed an anterior mediastinal mass 
and pleural-based nodules, for which he underwent 
resection in September 2009. Pathologic evaluation 
revealed thymoma with invasion to the lung paren-
chyma, pericardium, and soft tissue. Postoperative 
imaging revealed multifocal gross residual disease in 
the pleura.

Cyclophosphamide, doxorubicin, cisplatin, and 
prednisone (CAPP) was initiated in November 
2009. Before chemotherapy, his CBC test was nor-
mal. Restaging CT scans in January 2010 showed 
that the pleural masses had reduced in size. Chemo-
therapy was discontinued and the patient was placed 
on observation. In August 2010, a CBC test revealed 
a WBC count of 9700/mcL, hemoglobin (Hb) level 
of 12.6 g/dL, and platelet count of 200,000/mcL. 

In October 2010, CBC results showed an Hb 
level of 5.7g/dL, a mean corpuscular volume of 89, 
a platelet count of 12,000/mcL, and a WBC count 
of 5000/mcL, with 69.0% neutrophils, 25.2% lym-
phocytes, 4.6% monocytes, and 1.2% bands. Further 
workup revealed a reticulocyte count of 0.1% (range, 
0.5%–1.5%), serum iron level of 243 mcg/dL (range, 
49–181 mcg/dL), total iron-binding capacity of 
302.8 mcg/dL (range, 250.0–450.0 mcg/dL), serum 
folate level of 32.0 ng/mL (range, 1.5–20.0 ng/mL), 
vitamin B12 of 216 pg/mL (range, 211–911 pg/mL), 
and ferritin level of 1052 ng/mL (range, 22–322 ng/
mL). Serum lactate dehydrogenase was normal and 
urinalysis was unremarkable. Blood smear revealed 
anisopoikilocytosis, ovalocytes, rare teardrop forms, 
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The patient experienced an initial response to 
therapy, as evidenced by a CT scan in late January 
2013 showing interval improvement. Notably, while 
on monthly CAPP therapy, the patient experienced 
a platelet nadir of 7000/mcL in February 2013 and 
received a platelet transfusion. He also reached a 
Hb nadir of 7.6 g/dL in March 2013. These values 
were believed to represent chemotherapy-related 
myelosuppression, and chemotherapy was held after 
receiving 3 cycles of CAPP. In April 2013, a CBC 
test revealed a WBC count of 7100/mcL, Hb level 
of 11.1 g/dL, and platelet count of 199,00/mcL. The 
patient ultimately experienced disease progression, 
as evidenced by a subsequent restaging CT scan in 
March 2013. An MRI of the spine in April 2013 also 
indicated a paraspinal mass at the T11–T12 level. 

He then underwent a left upper lobectomy along 
with pleurectomy and paraspinal mass resection with 
foraminotomy, and received 4 units of packed red 
blood cells during the intraoperative and postopera-
tive periods. Subsequent CT scans have indicated no 
presence of disease. Cyclosporine was discontinued in 
July 2013. He was last seen in November 2013 and his 
Hb level was 11.9 g/dL, WBC count was 5100/mcL,  
and platelet count was 213,000/mcL. 

Discussion
Although thymomas represent the most common 
tumor of the anterior mediastinum, accounting for 
50% of tumors in this location,1 overall they are a 
rare tumor with an annual incidence of 0.15 cases 
per 100,000 person-years in the United States.2 
Thymomas are slow-growing neoplasms that have 
benign cytologic features, with metastases generally 
confined to adjacent sites, including the pleura and 
pericardium.3

The role of the thymus in immune function is 
well described, particularly regarding T-cell develop-
ment. T-cell progenitors, which originate in the bone 
marrow, travel to the thymic cortex and migrate in-
wardly. During this journey, these cells undergo se-
lection events to ensure both their recognition of 
self-major histocompatibility complex (MHC) mol-
ecules, known as positive selection, and their toler-
ance of self-peptides presented via MHC complexes, 
known as negative selection.4 Cortical thymomas re-
semble thymic cortex histologically and functionally,  

Figure 3  Bone marrow aspirate smear showing left-shifted myeloid 
maturation and reduced erythroid precursors with a markedly increased 
myeloid:erythroid ratio (Wright-Giemsa, original magnification x1000).

Figure 1  Bone marrow biopsy showing hypocellular bone marrow 
(hematoxylin-eosin, original magnification x100).

Figure 2 Bone marrow biopsy showing absence of megakaryocytes 
and markedly reduced erythroid precursors (hematoxylin-eosin, origi-
nal magnification x400).
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Although patients with thymoma have previously 
been documented to have thrombocytopenia, this has 
mostly been secondary to AA or immune thrombocy-
topenic purpura.22–24 This patient had no evidence of 
AA because his bone marrow biopsy showed a 20% 
cellularity with normal WBC precursors and adequate 
granulopoiesis. Immune thrombocytopenic purpura 
bone marrow often shows increased megakaryocytes as 
a compensatory mechanism for peripheral platelet de-
struction. In contrast, the patients’ bone marrow biopsy 
showed a dearth of megakaryocytes, consistent with a 
diagnosis of AAMT. Previous case reports have docu-
mented patients with thymoma-associated AAMT.25–27 

In the first 2 cases, PRCA was also present. The first 
patient eventually developed AA within 3 months of 
AAMT diagnosis.25 The second patient was treated 
with steroids that improved thrombocytopenia but 
failed to correct the anemia.26 The third case presented 
with severe thrombocytopenia and strikingly few mega-
karyocytes in the bone marrow. Despite treatment with 
prednisolone and blood transfusion, the patient died. 
At autopsy, thymoma was discovered.27

Conclusions
This case represents a rare association of thymoma 
with not only MG and PRCA but also AAMT. Previ-
ous case reports have indicated successful treatment 
of AA and PRCA with ATG and cyclosporine, both 
of which were attempted in this case. Although this 
patient did not tolerate the full course of ATG thera-
py, subsequent continuation of cyclosporine and ste-
roid therapy was successful in treating the PRCA and 
AAMT. Therefore, although this case marks the third 
documented instance of concomitant thymoma- 
associated PRCA and AAMT, it represents the first 
successful correction of both abnormalities and offers 
novel evidence supporting cyclosporine-based regi-
mens in patients with these conditions. Perhaps an 
abbreviated course of ATG may be sufficient enough 
for thymoma-associated PRCA and AAMT.
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normal Hb, and severe thrombocy-
topenia, the following conditions 
should be considered as differential 
diagnoses. There is only one correct 
answer.
a.  Immune thrombocytopenic pur-

pura
b.  Aplastic anemia
c.  AAMT
d.  All of the above
e.  a and c
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