
Abstract. Case Report: This case study reports on a patient
who relapsed with thymoma (mixed type) nine years after
tumor resection. After four courses of rescue chemotherapy
(docetaxel and cisplatinum), the patient was further
diagnosed with pure red cell aplasia. It was noticed that
cyclosporin A (CsA), which was administered to treat
aplasia, could reverse chemoresistance. Its mechanism is not
completely clear, but the hypothesis of CsA inhibiting P-
glycoprotein mediated drug efflux is the most acceptable.

Case Report

Setting. Pure red cell aplasia (PRCA) is a rare hematological
disease characterized by selective decrease in erythrocytes
and their progenitors in the peripheral blood and bone
marrow respectively (1). This disease occurs occasionally as
a complication of myasthenia gravis (MG) without thymoma
or, as in this case, the patient presented with PRCA
secondary to thymoma; and immunosuppressive agents are
usually employed for treatment in addition to blood
transfusion (2). Thymoma is the most common thymic
epithelial tumor, of which completeness of resection is a
critical factor for determining recurrence and overall survival
in early stage thymoma. Adjuvant chemotherapy, however,
is mostly reserved for advanced stage thymomas. However,
relapse of thymoma is not rare, with approximately 80% of
the patients who have achieved remission relapsing within
two years of treatment (3).  

Cyclosporin A (CsA) is an immuno-suppressor that has
been used widely to prevent rejection in organ transplantation.
In recent years, some in vitro studies have revealed that CsA

has the potential to reverse chemoresistance by inhibiting P-
glycoprotein (P-gp)-mediated drug efflux or through other
unknown mechanisms (4, 5). Here, we report that the
development of chemoresistance of a patient with PRCA
secondary to thymoma (mixed type) was reversed by CsA. 

Patient details. A 47-year-old male underwent extensive
thymectomy with invaded tissue and lymph node dissection
through a middle thoracotomy nine years ago. The histologic
diagnosis was mixed thymoma (type AB) showing both
spindle and oval cells. No further treatment such as
chemotherapy or radiation therapy was given.

Treatment. The patient was admited to the Affiliated Yantai
Yuhuangding Hospital of Qingdao University on June 5th,
2013. The following symptoms were recorded at admission:
swollen facial and chest area, varicose veins, eyelid edema
and exophthalmos. Retinal examination showed retinal
edema and venous congestion. Other complaint of
discomfort included headache, dizziness and tinnitus.
Compared with patient’s previous scan on Oct 16th, 2012
(Figure 1), this patient’s chest computerized tomography
(CT) (Figure 2) showed a large tumor cell embolus in the left
brachiocephalic, superior vena cava and right atrium; a
tumor mass (5.5 cm × 4.1 cm) at the right anterior
mediastinum; intrapulmonary nodular shadow and shadows
around the hepatic hilar region and coeliac trunk were
notable. These suggested thymoma relapse. Bone scanning
showed abnormal diffused sternal radioactive concentration. 

After four courses of chemotherapy. 120 mg docetaxel i.v. d1
(H20030540, Aventis Pharma, French) and 40 mg
cisplatinum i.v. d2-4(H21020751, JIUTAI Pharmaceutical,
China), chest CT (Figure 3) showed minor tumor progression
and clinical evaluation determined that the disease was
stable. Blood routine examination on Sept 24th, 2013
revealed a red blood cell count of 1.21×1012/l, hemoglobin
65g/l, platelet 198×109/l and an erythrocyte sedimentation
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rate of 3.49×109/l. Other biochemical data such as blood
urea, electrolytes and liver function were normal. Bone
marrow aspirate (Figure 4) revealed an extremely low
fraction of erythrocytes with no abnormalities in mature red
blood cell formation, nor dysplasia of leukocytes or platelets,
which yielded to PRCA. Then, 5 mg/kg of cyclosporin A
(H20090495 Novartis Pharma GmbH, Germany) was given
once a day along with 30 mg of prednisone. 

The patient was then given a further four courses of
chemotherapy: 100 mg docetaxel i.v. d1 (H20030540,
Aventis Pharma, French), 30 mg cis-platinum iv d2-4
(H21020751, JIUTAI Pharmaceutical, P.R. China).

After four cycles of this combination, the chest CT on
May 25th, 2014 (Figure 5) showed significant tumor
regression compared with the previous CT scan. Clinical
efficiency evaluation was determined as partial regression
(PR). No further treatment beside oral administrated
prednisone was carried out until June 2015 when another
chest CT revealed progressed thymoma (PD) (Figure 6).
Bone marrow cell morphology examination (Figure 7) on
June 30th, 2015 revealed that PRCA was stable (SD). The
patient died on 5th January 2016.

Discussion

Thymoma is one of the most frequent neoplasms in the
anterior mediastinum of adult patients. Based on the
appearance of neoplastic epithelial cells, thymoma has been
classified as type A (spindle or oval cells), type B (dendritic
or epithelioid cells), and type C (exhibiting combined
features of types A and B) according to the World Health
Organization (WHO) (6). Myasthenia gravis, lambert-Eaton
myasthenic syndrome, pemphigus, subacute sensory
neuronopathy, pure red cell aplasia, and immunodeficiency
are paraneoplastic syndromes of thymoma (2, 7). 

PRCA is one of the most remarkable associations
characterized by erythropoietic failure with preserved
granulopoiesis and megakaryopoiesis. Although PRCA
occurs in only 5% of thymoma patients, it is usually
associated with poor prognosis (8). Murakawa et al. (2002),
reported that two out of three patients who developed PRCA
following thymectomy died within one year (2). Surgical
removal or debulking of the tumor mass are the main
treatments of thymoma. Complete of tumor resection
improves patients’ long-term prognosis (9). In this reported
case, the patient also obtained a long time Progression-Free-
Survival (FPS) (nine years) since surgical removal of the
thymoma. Combined therapy of surgery and remission
induction therapy with CsA was recommended for the patient
with a thymoma associated with PRCA, and obtained a
relatively good clinical response. 

Drug resistance is the main obstacle that often develops
during chemotherapy for cancer. It occurs mainly due to

reducing intracellular drug accumulation, preferentially by
ABC transporters, which affects modulation of the activity
of MRP1 and P-gp, and stimulation of MAPKs cell signaling
pathways (10). CsA blocks the function of the MDR pump
and modulates the resistance to anticancer drugs (11). A
study by Goldberg et al. (1988), showed that CsA
accumulation was reduced in multidrug-resistant CHRC5
CHO cells with high levels of P-gp expression, and
vinblastine accumulation increased in resistant cell lines after
treatment with CsA (12). Mutch et al. (1992), found that
CsA sensitized resistant ovarian cancer cells to cisplatin
which is not a P-gp substrate and is not significantly
transported in the form of a glutathione conjugate by other
transporters (13). However, this drug pump- and ABC
transporter-independent Cyp-mediated chemoresistance is
not easily explained.

A number of cell experiments have provided evidence of
the effect of CsA modulating the resistance to anticancer
drugs. Mutch et al. (1992), evaluated the potential of CsA to
decrease drug resistance in ovarian cancer cells selected for
resistance to cisplatin (2780-CDDP cells). The study showed
that CsA significantly and selectively increased the
sensitivity of A2780-CDDP cells to cytolysis by CDDP but
not basal resistance in the CDDP-sensitive parent cells
(A2780) (13). 

Contrary to the promising preclinical in vitro studies,
clinical studies combining chemotherapeutics and CsA
showed low anticancer activity. In the study of Morjani et al.
(2010), the combination of CsA and cisplatin was
investigated in 26 patients with recurrent epithelial ovarian
cancer (14). The patients with measurable lesions which
were resistant to cisplatin received this combination. Only a
single patient had a complete response, with two
experiencing a partial response to the combination. This
indicates little effect of CsA in reversing cisplatin resistance.
In another study, the response rate of a 26 h continuous
infusion with CsA combined with carboplatin and α-
interferon was tested in recurrent ovarian cancer (15). Three
of thirty patients had partial response and nine were stable
for >4 months. These results revealed that the reversal of
clinical drug resistance by CsA was too low to warrant
further investigation. Until now, there have not been
sufficient clinical studies to support the function of CsA for
modulating resistance to chemotherapy. 

In this case, we report on a patient with PRCA secondary
to thymoma (mixed type) whose chemoresistance was
reversed by CsA administration. The comparison of chest CT
in June 5, 2013 and Dec 24, 2013 showed limited clinical
efficiency of the docetaxel and cis-platinum regimen, which
indicated development of chemo-resistance during four
cycles of treatment. Chest CT after six months on May 25th,
2014 revealed better clinical efficiency of the four courses
of CsA combined with chemotherapy (CsA and prednisone
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combined with docetaxel and cisplatinum). CsA was
originally used to treat PRCA, but evident clinical outcome
revealed that potential drug resistance can be reversed by the
function of CsA. However, chest CT a year later (no
chemotherapy during this time) showed relapse of thymoma.
No chemotherapy was given for one year, during which time
oral administration of CsA was taken by the patient, and it
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Figure 1. Chest CT showing steady disease after thymoma (malignant
mixed type) resection on Oct 16th, 2012.

Figure 2. Chest CT showing tumor cell embolus in the left
brachiocephalic, superior vena cava and right atrium on June 5th, 2013.

Figure 3. Chest CT showing therapeutic evaluation of 4 courses of
chemotherapy was PD on Dec 24th, 2013.

Figure 4. Bone marrow cell morphology examination showing over
proliferation in more than 80% of all granulocytes; suppressed
erythroid without immature polychromatic erythrocyte and few
polychromatic erythrocytes on Sept 25th, 2013.

Figure 7. Bone marrow cell morphology examination showing PRCA
was stable disease on June 30th, 2015.

Figure 6. Chest CT showing relapse of thymoma after one year without
chemotherapy.

Figure 5. Chest CT showing tumor regression at the mediastinum
compared to last CT scan. Clinical efficiency evaluation was determined
as partial regression on May 25th, 2014.



was speculated that this could be the reason PRCA did not
progress. Therefore, it is possible that CsA become an
indispensable ancillary drug during chemotherapy treatment
to prevent relapse and reversing chemoresistance. However,
more research needs to be carried out, especially in the form
of clinical studies, to confirm the results of the in vitro
experiments.
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