
Hematol Oncol Stem Cell Ther (2019) 12, 115–118
Avai lab le a t www.sc ienced i rec t .com

ScienceDirect

journal homepage: www.elsev ier .com/ locate /hemonc
CASE REPORT
Acquired amegakaryocytic
thrombocytopenia and red cell aplasia in a
patient with thymoma progressing to
aplastic anemia successfully treated with
allogenic stem cell transplantation
https://doi.org/10.1016/j.hemonc.2017.09.001
1658-3876/� 2018 King Faisal Specialist Hospital & Research Centre. Published by Elsevier Ltd.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

* Corresponding author at: Department of Internal Medicine, The University of Texas Health Science Center at Houston, 6431 F
1.134, Houston, TX 77030, USA.

E-mail address: abhishek.maiti@uth.tmc.edu (A. Maiti).
Aron Simkins a, Abhishek Maiti a,*, Nicholas J. Short b, Nitin Jain c,
Uday Popat d, Keyur P. Patel e, Thein H. Oo f
aDepartment of Internal Medicine, The University of Texas Health Science Center at Houston, Houston, TX, USA
bDivision of Cancer Medicine, The University of Texas MD Anderson Cancer Center, Houston, TX, USA
cDepartment of Leukemia, The University of Texas MD Anderson Cancer Center, Houston, TX, USA
dDepartment of Stem Cell Transplantation, The University of Texas MD Anderson Cancer Center, Houston, TX, USA
eDepartment of Hematopathology, The University of Texas MD Anderson Cancer Center, Houston, TX, USA
f Section of Benign Hematology, Division of Internal Medicine, The University of Texas MD Anderson Cancer Center,
Houston, TX, USA
Received 5 January 2017; received in revised form 14 September 2017; accepted 25 September 2017
Available online 31 January 2018
KEYWORDS
Acquired amegakaryocytic
thrombocytopenia;
Aplastic anemia;
Red cell aplasiastem cell
transplantation;
Thymoma
Abstract

Association of pure red-cell aplasia with thymoma is well documented. However, acquired
amegakaryocytic thrombocytopenia (AAMT) has been rarely associated with thymoma with only
five reported cases in literature. We report a patient with thymoma complicated by pure red
cell aplasia (PRCA) and AAMT who progressed to develop aplastic anemia (AA). The patient
was refractory to 10-months of immunosuppressive therapy with cyclosporine, prednisone,
and antithymocyte globulin. She was eventually treated with allogeneic stem cell transplanta-
tion (allo-SCT). On Day +323 the patient continues to be transfusion-independent. This case
illustrates how in patients with thymoma and AAMT may herald development of AA. This is also
the first report of a patient with AAMT progressing to thymoma-associated AA being successfully
annin, MSB
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treated with allo-SCT. The successful outcome suggests allo-SCT as a feasible option similar to
other AA patients.

� 2018 King Faisal Specialist Hospital & Research Centre. Published by Elsevier Ltd. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-

nd/4.0/).
Introduction

Association of pure red cell aplasia (PRCA) with thymoma
has been well documented [1–3]. However, acquired
amegakaryocytic thrombocytopenia (AAMT) has been rarely
associated with thymoma. The treatment of both conditions
with immunosuppressive therapy (IST) has shown encourag-
ing results; however, patients can still progress to aplastic
anemia (AA). We report a patient with thymoma compli-
cated by red cell aplasia (RCA) and AAMT with progression
to AA who was successfully treated with allogeneic stem cell
transplantation (allo-SCT).

Case report

A 61-year-old woman with history of thymoma was referred
to us for pancytopenia with severe thrombocytopenia. She
had been diagnosed with lymphocyte-rich thymoma for
which she received four cycles of neoadjuvant CAPP
chemotherapy (cisplatin, doxorubicin, cyclophosphamide,
and prednisone). She subsequently underwent radical
thymectomy 8 weeks prior to presentation. At presentation,
she had progressive fatigue, dyspnea on exertion, and pete-
chial rash. Her hemoglobin was 7.7 g/dL, platelet count 2 �
103/µL, white blood cell (WBC) count 3.2 � 103/µL, reticu-
locyte count 0.4%, and absolute neutrophil count (ANC)
1460/µL. Blood smear showed anisopoikilocytosis, ovalo-
cytes, and markedly decreased platelets but was otherwise
unremarkable. No evidence of thymoma recurrence or
residual disease was seen on computerized tomography.
Bone marrow biopsy showed normocellular marrow (40%
cellularity) with myeloid:erythroid ratio of 24.7:1, erythroid
and megakaryocytic aplasia with left-shifted myeloid matu-
otoxylin and eosin stain. (A) 10
a cells, and no normal trilinea
ration, without any increased blasts or evidence of
myelodysplastic syndrome. Hence a diagnosis of amegakary-
ocytic thrombocytopenia (AAMT) and pure red cell aplasia
(PRCA) was made.

The patient was started on cyclosporine 4 mg/kg daily,
eltrombopag 50 mg daily (later increased to 150 mg daily),
and prednisone 60 mg daily tapered over 4 weeks. As her
blood counts did not improve, a repeat bone marrow 1
month later showed hypocellular marrow (<5% cellularity)
with residual lymphocytes and plasma cells. Trilineage
hematopoiesis was absent, indicating progression to aplastic
anemia (AA) (Fig. 1). The patient received horse antithymo-
cyte globulin (ATG) 40 mg/kg/d and methylprednisolone 1
mg/kg/d on Days 1–4 followed by prednisone 1 mg/kg/d
on Days 5–9. She continued to receive the same doses of
cyclosporine and eltrombopag. Her bone marrow recovered
transiently 3 months after ATG, showing variable cellularity
up to 30% and reemergence of megakaryocytes with some
dysmegakaryopoiesis and clustering. However, despite 10
months of IST, she remained severely pancytopenic and
transfusion-dependent for both red cells and platelets.

Due to failure of sustained hematopoietic recovery, the
patient underwent matched unrelated donor stem cell
transplantation (SCT) 10 months after her initial diagnosis
of AAMT and PRCA. The preparative regimen consisted of
daily intravenous fludarabine (30 mg/m2) and cyclophos-
phamide (300 mg/m2) on Days �6 to �2 with addition of
intravenous alemtuzumab (20 mg) on Days �5 to �3. Neu-
trophil engraftment and platelet engraftment were
achieved on Day +11 and Day +21, respectively. She was dis-
charged only on tacrolimus for graft-versus-host disease
prophylaxis. One-month posttransplant, she developed
cytomegalovirus reactivation, which was treated with
ganciclovir.
0�; (B) 400�x showing hypocellular marrow (cellularity: <5%)
ge hematopoiesis. Note. H&E = haemotoxylin and eosin.
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The patient has not required any platelet transfusions
since Day +14 and tacrolimus was discontinued 7 months
after transplantation. Bone marrow examination on Day
+35 showed 40% cellular marrow with trilineage hematopoi-
esis. Bone marrow chimerism studies on Day +61 showed
100% myeloid donor cells, but 0% donor T-cells. The patient
was monitored for another 4 months without interventions.
Repeat bone marrow biopsy 6 months after SCT showed 60%
cellularity with trilineage hematopoiesis and relative ery-
throid hyperplasia. Chimerism study at the same time
showed identical microsatellite polymorphism pattern to
the donor compatible with successful engraftment and
100% myeloid donor cells, T-cell microsatellite polymor-
phism analysis was suboptimal. On Day +323, the patient
had sustained counts of platelets in the range of 36–45 �
103/µL, hemoglobin in the range of 7–9 g/dL, WBC in the
range of 1.0–1.7 � 103/µL, and ANC in the range of 0.85–
1.2 � 103/µL. A repeat chimerism study at the same time
revealed 100% of myeloid cells and 46% of T-cells of donor
origin. The patient remains transfusion-independent of both
red cells and platelets. Chest imaging has not shown any
recurrent thymoma.

Discussion

Thymoma is the most common tumor of the anterior medi-
astinum with an incidence of �0.13 per 100,000 person-
years in the United States [1,2]. There is a strong associa-
tion between thymoma and paraneoplastic immunological
disorders, sometimes with hematological manifestations in
the form of PRCA or rarely, AA or AAMT [2–10].

PRCA is the most common hematologic paraneoplastic
manifestation of thymoma and is present in nearly 5% of
cases [7]. A total of 25–30% of patients with PRCA achieve
complete remission (CR) after surgical resection of thy-
moma alone [7]. A recent review comparing different IST
regimens showed CR in 38% (5/13) of patients with corticos-
teroids after thymectomy, 80% (16/20) in patients with
cyclosporine after thymectomy, and 100% in patients with
cyclophosphamide-based regimen (1/1) [8]. Rituximab and
alemtuzumab have also shown some efficacy in relapsed
or refractory cases, however >60% of the reported patients
continued to be transfusion-dependent [7–10].

Thymoma has been rarely associated with AAMT with
only five reported cases in the literature [11–14]. It is
important to differentiate this entity from megakaryocytic
hypoplasia which has been reported after thymectomy
[12]. In AAMT there is marked thrombocytopenia with selec-
tive absence of megakaryocytes and normal myeloid
precursors, with normal or decreased marrow cellularity
[11]. Out of the five cases reported to date, four were also
associated with PRCA [12–14]. All patients were initially
diagnosed with PRCA and subsequently progressed to AAMT
[11–14]. Remarkably two of the cases, including ours, con-
tinued to progress to AA despite immunosuppression. There
have been cases of AAMT not associated with thymoma that
have also shown rapid progression to AA [15]. The rapid pro-
gression of PRCA and AAMT to AA in these cases suggests
that thymoma-associated AAMT may have a more aggressive
disease course than patients with thymoma-associated
PRCA.
There is only one successfully treated case of thymoma-
associated PRCA and AAMT in the literature [14]. This
patient, who had thymectomy 10 years prior, had failed
frontline corticosteroids and cyclosporine (400 mg/d) but
achieved CR with the addition of ATG (40 mg/kg/d) [14].
Notably, there is another reported case of PRCA and AAMT
but without thymoma who achieved CR with second line
ATG after failing cyclosporine and corticosteroids [16].
AAMT not associated with thymoma has been treated suc-
cessfully with allogeneic SCT as well [17].

Thymoma-associated AA is relatively rare [10,18]. The
largest literature review evaluated 24 manuscripts pub-
lished between 1958 and 2013 with 27 patients showing
aplastic or hypocellular marrow. None of them achieved
remission with surgery alone. Nine cases treated before
1972 did not receive cyclosporine or ATG and all patient
expired secondary to hemorrhage or septic shock [10]. After
1980, 15 patients received cyclosporine-based therapy,
10/15 responded to the therapy with a response rate of
(67%). Eight patients (53%) achieved CR and two patients
(13.3%) achieved partial response (PR). Only two patients
were treated with allogenic SCT for refractory disease or
metastatic thymoma [10]. Interestingly, resection of the
thymoma has shown no impact in the clinical course of AA
[18]. More recent case reports continue to demonstrate
good outcomes with cyclosporine and corticosteroids regi-
mens [18,19]. The gold standard today in elderly patients
and those without HLA compatible donors therefore contin-
ues to be IST.

As discussed before, there is only anecdotal evidence in
the form of two case reports to support SCT for thymoma-
associated severe AA [20–22]. Independently of the cause
of AA, it is widely accepted that those who fail IST therapy
are undoubtedly candidates for SCT with a 10-year survival
estimate of 64% [20]. Given the encouraging results in our
case, we provide further evidence to support SCT in patients
who develop thymoma-associated PRCA and/or AAMT pro-
gressing to AA. Based on the prior cases reports of thymoma
associated AAMT, including our case, patients with these
conditions may warrant consideration for SCT and discussion
of possible therapeutic options after IST. Further prospec-
tive studies will be required to determine the overall sur-
vival and response of patients with AAMT and thymoma
who undergo SCT after failing conventional therapy.
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