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Initial chemotherapy decreases transfusion dependence
and enables definitive therapy in metastatic thymoma
complicated by pure red cell aplasia: A case report
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Abstract. Pure red cell aplasia (PRCA) is a rare paraneoplastic
complication occurring in ~5% of patients with thymoma. The
optimal management of metastatic thymoma complicated
by PRCA remains unclear, particularly when immediate
immunosuppressive therapy is not feasible. The present report
describes the case of a 69-year-old man with type AB thymoma
accompanied by multiple bilateral pulmonary metastases
(cT1bNOMI1b, stage IVB) and severe transfusion-dependent
PRCA. Because the tumor was unresectable at presentation,
systemic chemotherapy with the ADOC regimen (doxorubicin,
cisplatin, vincristine and cyclophosphamide) was initiated.
Prior to chemotherapy, daily blood transfusions were needed,
but after the first cycle, this need was decreased, with transfu-
sion intervals prolonged to every 7-17 days. On radiographic
evaluation, there was sustained tumor reduction with stable
disease. After six cycles of chemotherapy, cyclosporine was
introduced and robot-assisted thymectomy was subsequently
performed. A total of 2 weeks after initiating cyclosporine,
the patient achieved transfusion independence with recovery
of hemoglobin and reticulocyte counts. Therefore, cytotoxic
chemotherapy may contribute to both tumor control and
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improvement of PRCA in metastatic thymoma, although
further clinical evidence is required to establish optimal thera-
peutic strategies.

Introduction

Thymoma is the most common anterior mediastinal tumor,
but it is a rare malignancy overall, with an incidence of
approximately 0.13 cases per 100,000 individuals annually (1).
Thymomas are often associated with a variety of immune
abnormalities, particularly autoimmune diseases such as
myasthenia gravis and pure red cell aplasia (PRCA). PRCA
is a rare hematological disorder characterized by significant
normocytic, normochromic anemia, reduced reticulocytes,
and selective marked reduction of erythroid precursors in the
bone marrow.

Cases of thymoma complicated by PRCA are typically
treated by tumor resection plus immunosuppressive therapies
such as cyclosporine, steroids and cyclophosphamide (2,3).
However, the effectiveness of these treatments varies greatly
among individuals, and no standardized treatment guidelines
have been established. Meanwhile, systemic chemotherapy
becomes the mainstay of treatment in cases of metastatic or
inoperable advanced thymoma wherein surgical resection is
not an option. In such situations, using immunosuppressive
therapy requires great caution due to the risk of additive
toxicity when combined with cytotoxic agents and the
potential for serious infectious complications. In cases where
immunosuppressive agents cannot be administered, long-term
transfusion support is often required for the management of
PRCA-associated anemia.

This case report describes a patient with metastatic
thymoma complicated by PRCA. The initial treatment was
cytotoxic chemotherapy with the ADOC regimen, which
achieved tumor control and prolonged transfusion inter-
vals. This therapeutic response enabled the subsequent
initiation of immunosuppressive therapy and thymectomy,
ultimately leading to successful withdrawal from transfusion
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dependence. This extremely rare clinical course suggests
the potential of cytotoxic chemotherapy (in addition to
immunosuppressive therapy) as a therapeutic option for
thymoma-associated PRCA. This case provides valuable
insight that contributes to the accumulation of clinical expe-
rience and aids in the future development of evidence-based
treatment guidelines.

Case report

Patient presentation, diagnosis and treatment course. A
69-year-old man presented to a local physician with a persistent
cough since August 2024. Chest computed tomography (CT)
performed in April 2025 revealed a 6-cm mass in the ante-
rior mediastinum and multiple nodular lesions in both lungs
(Fig. 1A and B). After one month, the patient was referred to
our department of medical oncology for further evaluation and
treatment. Initial laboratory findings revealed anemia with a
hemoglobin level of 6.1 g/dl and a markedly reduced reticulo-
cyte count of 0.1%. White blood cell and platelet counts were
within normal ranges. A CT-guided biopsy of the anterior
mediastinal mass led to a diagnosis of type AB thymoma
based on the World Health Organization (WHO) classifica-
tion (Fig. 2). The clinical stage was cTIbNOMI1b, stage IVB,
based on the American Joint Committee on Cancer 9th edition
staging system. Serum levels of iron, copper, zinc, and relevant
vitamins were unremarkable, and parvovirus B19 IgM (EIA)
was negative.

Since PRCA was suspected, a bone marrow biopsy was
performed by the hematology department. Histological
examination revealed a predominance of fatty marrow, with
poorly visualized erythroid islands and megakaryocytes,
and no evidence of normal hematopoietic cell clusters
(Fig. 3). G-banding analysis of the bone marrow revealed no
apparent chromosomal abnormalities. Magnetic resonance
imaging of the thoracolumbar spine also demonstrated find-
ings consistent with fatty marrow replacement. Although
aplastic anemia was initially considered, the preserved
white blood cell and platelet counts supported a diagnosis of
thymoma-associated PRCA.

Upon the initial visit, the patient required regular red blood
cell transfusions (approximately 2 units per week) to manage
the anemia. Complete surgical resection of the anterior
mediastinal tumor was deemed unfeasible due to the multiple
pulmonary metastases, and thus systemic chemotherapy was
initiated in June 2025 to achieve disease control. Upon starting
chemotherapy, daily transfusions of 2 units of red blood cells
were required to maintain a hemoglobin level of 7 g/dl (Fig. 4).
The patient was treated with the ADOC regimen, consisting
of doxorubicin (40 mg/m?), cisplatin (25 mg/m?), vincristine
(0.6 mg/m?) and cyclophosphamide (700 mg/m?). A 50%
reduced dose of cisplatin (from 50 to 25 mg/m?) was used due
to preexisting renal dysfunction.

Remarkably, after the first cycle of chemotherapy, trans-
fusion dependence improved, with the interval between
transfusions extending to once every 7-17 days. However,
on day 11 after the initial treatment, the patient developed
febrile neutropenia. During the second cycle, the doses of
doxorubicin and cyclophosphamide were reduced by 20%,
and pegfilgrastim was administered to support neutrophil

recovery. After completing four cycles, contrast-enhanced
CT performed in September 2025 demonstrated shrinkage
of the anterior mediastinal mass, as well as reduction and
partial obscuration of the pulmonary masses and nodular
lesions in both lungs (Fig. 1C and D). The overall response
was assessed as stable disease as per Response Evaluation
Criteria in Solid Tumors (RECIST) version 1.1. After six
cycles, contrast-enhanced CT in November 2025 revealed
further reduction of the anterior mediastinal mass, and the
pulmonary nodular lesions remained decreased in size, indi-
cating sustained disease control (Fig. 1E and F). The overall
response continued to meet the criteria for stable disease as
per RECIST version 1.1. Chemotherapy was completed after
six cycles. Following multidisciplinary discussion, a strategy
of local tumor control was adopted.

Anticipating further improvement in transfusion
dependence, cyclosporine was initiated in December 2025.
Cyclosporine was started at a dose of 150 mg/day, consid-
ering renal function, and the trough level was 60.6 ng/ml
eight days later. The same dose was continued, and the
desired effect was achieved. In January 2026, robot-assisted
resection of the anterior mediastinal tumor was performed.
Histopathological examination confirmed type AB thymoma
as per the WHO classification (Fig. 5), which is consistent
with the initial diagnosis established via CT-guided biopsy.
Regarding the need for transfusion, the final transfu-
sion (2 units) was administered 2 weeks after initiating
cyclosporine. Thereafter, the patient achieved transfusion
independence, accompanied by improvement in hemoglobin
levels and reticulocyte counts.

Immunohistochemistry methods. Immunohistochemical
staining was performed as follows. CK AE1/AE3 staining
employed an Agilent antibody (GA053, clone AE1/AE3) and
was performed on the DAKO Omnis system (EnVision FLEX
kit) with antigen retrieval at pH 9,97°C for 30 min. TdT staining
was conducted using a Leica antibody (NCL-L-TdT-339, clone
SEN28) at a 1:50 dilution. Antigen retrieval was performed
at 100°C for 20 min, and staining was carried out on the
Leica BOND-III system using Protocol F. CD20 staining was
performed using a Roche antibody (760-2531, clone L26) on the
BenchMark ULTRA PLUS system (OptiView kit). PSMB11
(B5t) staining used a Proteintech antibody (55143-1-AP,
polyclonal) at a 1:300 dilution on the Leica BOND III system
(Protocol F), with antigen retrieval at pH 9, 100°C for 20 min.
All immunostainings were interpreted according to standard
histopathological criteria.

Discussion

PRCA reportedly occurs in approximately 5% of patients with
thymoma (4,5). The standard management includes surgical
resection of the thymoma plus immunosuppressive therapy,
among which cyclosporine is the most frequently reported
effective agent (2,3).

In the present case, multiple bilateral pulmonary metas-
tases were identified at the initial visit, and therefore systemic
chemotherapy was prioritized over local treatment. The
ADOC regimen was chosen due to its previously demonstrated
efficacy in invasive thymoma (6). Initially, the patient required
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Figure 1. Radiographic findings before and after ADOC chemotherapy. (A) Contrast-enhanced chest CT image obtained in June 2025 prior to chemotherapy
demonstrating a 6-cm mass in the anterior mediastinum. (B) Contrast-enhanced chest CT image obtained in June 2025 prior to chemotherapy demon-
strating multiple bilateral pulmonary nodules consistent with pulmonary metastases. (C) Contrast-enhanced chest CT image obtained in September 2025 after
4 cycles of ADOC chemotherapy demonstrating shrinkage of the anterior mediastinal mass. (D) Contrast-enhanced chest CT image obtained in September
2025 after 4 cycles of ADOC chemotherapy demonstrating shrinkage of the multiple bilateral pulmonary nodules, some of which became less conspicuous.
(E) Contrast-enhanced chest CT image obtained in November 2025 after 6 cycles of ADOC chemotherapy demonstrating further reduction of the ante-
rior mediastinal mass. (F) Contrast-enhanced chest CT image obtained in November 2025 after 6 cycles of ADOC chemotherapy demonstrating sustained
shrinkage of the bilateral pulmonary nodules. ADOC, doxorubicin, cisplatin, vincristine and cyclophosphamide; CT, computed tomography.

weekly transfusions of 2 units of red blood cells, and this
progressively intensified until daily transfusions of 2 units
were needed to maintain a hemoglobin level of 7 g/dl at the
initiation of chemotherapy. Remarkably, after only a single
cycle of ADOC, the transfusion requirement decreased to
2 units every 7-17 days.

In patients with metastatic thymoma complicated
by PRCA, immunosuppressive therapy (e.g., cyclospo-
rine) may delay the initiation of systemic chemotherapy.
The concomitant administration of immunosuppressive
agents and cytotoxic chemotherapy may also increase
treatment-related toxicity. Meanwhile, the present case
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Figure 2. Histopathology of a CT-guided anterior mediastinal tumor biopsy.
(A) Hematoxylin and eosin staining showing nodular proliferation of small
lymphocytes and spindle-shaped cells. (B) CK AE1/AE3 immunostaining.
(C) TdT staining. TdT-positive lymphocytes are observed in the background,
with intervening CK AE1/AE3-positive thymic epithelial cells. These find-
ings are consistent with a diagnosis of type AB thymoma. All images were
taken using a 10x eyepiece and 20x objective lens, and the black scale bar
in the lower left represents 100 ym. CK, cytokeratin; TdT, terminal deoxy-
nucleotidyl transferase.

demonstrates that transfusion dependence due to PRCA can
be ameliorated with cytotoxic chemotherapy alone. Such
reports are exceedingly rare, and only isolated cases have
been previously documented (7). This case provides valu-
able insight into a potential therapeutic strategy in similarly
complex clinical scenarios. The decreased transfusion
dependence seen after the ADOC regimen could be because
the hematological improvement occurred concurrently with
radiographic tumor shrinkage. In other words, the antitumor
effect of chemotherapy may have helped ameliorate PRCA
as a paraneoplastic syndrome. The reduced tumor burden
could have attenuated the immune dysregulation caused by
the thymoma, thereby partially restoring erythropoiesis.
Although components of the ADOC regimen, particularly
cyclophosphamide and the corticosteroids administered as
part of antiemetic prophylaxis, may have contributed to the
hematological improvement through their immunosuppres-
sive effects, the regimen was primarily administered for its

Figure 3. Hematoxylin and eosin staining of a bone marrow biopsy.
Erythroblastic islands and megakaryocytes are indistinct, and normal hema-
topoietic cell nests are not clearly identifiable. Although aplastic anemia was
considered in the differential diagnosis, integration with other clinical and
laboratory findings was required for definitive assessment. The image was
taken using a 10x eyepiece and 20x objective lens, and the black scale bar in
the lower left represents 100 ym.

antitumor activity. Reports describing improvement of PRCA
in this context remain extremely limited; therefore, this case
may provide clinically meaningful insight into situations in
which determining the optimal sequencing of chemotherapy
and immunosuppressive therapy is challenging. Nevertheless,
due to the inherent limitations of being a single case report,
definitive conclusions regarding the underlying mechanism
cannot be drawn. Although the transfusion-dependent anemia
improved alongside the antitumor response in this patient,
previous reports have suggested that antitumor effects do not
necessarily correlate with the therapeutic effect on PRCA
as a paraneoplastic syndrome (8). Thus, treatment strategies
should be individualized according to the clinical course
in each case, and further accumulation of similar cases is
warranted.

After six cycles of ADOC, the primary thymic tumor
was markedly reduced, and the pulmonary metastases also
demonstrated significant shrinkage with partial obscura-
tion. No new metastatic lesions were detected at that time.
Although transfusion dependence had improved compared
with the pre-chemotherapy status, the patient still required
red blood cell transfusions every 7-17 days. Based on these
findings, a multidisciplinary discussion was conducted, and
surgical resection of the primary thymic tumor was planned.
In this context, it is important to note that the pulmonary meta-
static lesions had already shown marked shrinkage following
systemic chemotherapy. Furthermore, a previous meta-anal-
ysis has suggested a potential survival benefit of debulking
surgery in patients with unresectable thymoma (9). Taking
these factors into account, a multidisciplinary team-including
thoracic surgeons, oncologists, and hematologists-concluded
that surgical resection at a time when the primary tumor had
sufficiently regressed would be a reasonable strategy. After
completing six cycles of chemotherapy in preparation for
surgery, it became feasible to initiate immunosuppressive
therapy. Cyclosporine was started in December 2025, and
surgical resection of the primary thymoma was performed
in January 2026. Two weeks after initiating cyclosporine, the
patient received two units of red blood cells, which was the
final transfusion required. Thereafter, the patient achieved
transfusion independence and has remained free from further
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Figure 4. Clinical course of transfusion dependence from the initial visit to our hospital. A schematic representation of the patient's clinical course over
250 days from the first presentation at our hospital (the total length of the horizontal arrow corresponds to 250 days). The black scale bar indicates a 1-month
interval. Blue downward arrows in the upper panel indicate the start of each chemotherapy cycle. The black and brown downward arrows in the upper panel
indicate the initiation of cyclosporine and surgical resection of the thymoma, respectively. Red upward triangles in the lower panel represent the RBC transfu-
sions, with each transfusion involving 2 units of RBCs. The patient required near-daily transfusions prior to chemotherapy, but after the first cycle, the anemia
was managed with transfusions administered every 7-17 days. ADOC, doxorubicin, cisplatin, vincristine and cyclophosphamide; RBC, red blood cell.

Figure 5. Histological and immunohistochemical analysis of the thymic tumor. (A and B) Hematoxylin and eosin staining: (A) Region showing short
spindle-shaped thymic epithelial cells proliferating in fascicles and (B) region with abundant lymphocyte infiltration. (C) Immunohistochemistry for PSMBI11
(B5t) showing positive staining. (D) Immunohistochemistry for CD20 showing positive staining. Based on morphology and immunohistochemical findings,
the tumor was diagnosed as type AB thymoma, consistent with the biopsy results. All images were taken using a 10x eyepiece and 20x objective lens, and the

black scale bar in the lower left represents 100 ym.

transfusion support. For future management, cyclosporine
will be continued, and the patient will undergo regular
imaging follow-up. If pulmonary lesions become clinically
apparent, local treatment with radiofrequency ablation will
be considered.

Several case reports have described tumor shrinkage
of thymoma accompanied by improvement of PRCA after
cyclosporine therapy (8,10). Despite the limited evidence,
the potential antitumor effect of cyclosporine cannot be
excluded. Nevertheless, in patients with metastatic thymoma
complicated by PRCA, further investigation is required to
clarify whether systemic chemotherapy should be priori-
tized or if early introduction of cyclosporine is preferable.
The significance of this case lies in the fact that the ADOC
regimen achieved both an antitumor effect and partial
improvement of PRCA in metastatic thymoma, which

subsequently enabled surgical resection and the initiation
of cyclosporine therapy, ultimately leading to transfusion
independence. The present evidence suggests that treat-
ment decisions should be individualized alongside careful
evaluation of both oncological and hematological responses.
Further accumulation of clinical evidence regarding this
rare and therapeutically challenging condition is essential to
develop optimal therapeutic strategies.
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