
Dasatinib Induces a Response in
Malignant Thymoma

TO THE EDITOR: Dasatinib is a novel, oral, multitargeted kinase
inhibitor of Bcr-Abl and Src family kinases, as well as ephrin receptor
kinases, platelet-derived growth factor receptor, and c-Kit.1 It was
recently shown to be effective in inducing hematologic and cytoge-
netic responses in imatinib-resistant BCR-ABL-positive leukemias.2

Preclinical studies have also revealed that dasatinib has activity in
head and neck, lung, pancreatic, and prostate cancer cells, raising
the possibility that dasatinib may have a wider spectrum for other
clinical diseases.3-6

We report, in this letter, the first clinical case of a dasatinib-
responsive thymoma. The patient was diagnosed with chronic
myeloid leukemia in 1994 and developed lymphoid blast crisis in
2003 after interferon-alfa therapy. He was treated with imatinib
and conventional chemotherapy and achieved a complete cytoge-
netic remission (CCR). He was maintained on imatinib and re-
mained in CCR. In October 2005, he developed another lymphoid
blast crisis with white cell counts of 17,840/mm3, blasts 86%,
hemoglobin 5.9 g/dL, and platelet counts of 5,000/mm3. Direct
sequencing of the Abl kinase revealed the Y253H mutation. A chest
x-ray showed a left hilar mass and left pleural effusion. Computer
tomography (CT) of the thorax confirmed the presence of the
anterior mediastinal mass with a volumetric measurement of 69.3
cm3. Cytologic examination of the effusion revealed a predomi-

nant lymphocytic yield. Severe thrombocytopenia precluded a bi-
opsy of the mass. He was enrolled onto the local internal review
board approved phase II dasatinib clinical trial and started on 140
mg daily in November 2005. Two months after dasatinib, he
achieved a complete hematologic and cytogenetic remission. CT of
the thorax showed a partial resolution in the size of the mediastinal
mass (40.6 cm3) but worsening of the pleural effusion, a possible
dasatinib-related adverse effect (Fig 1). His thrombocytopenia had
resolved and a thoracotomy was performed to drain the pleural fluid
and the mass was completely resected.

The thymic tumor (Fig 2A) featured lobular, organotypic prolif-
eration of neoplastic epithelial cells, with large vesicular nuclei and
prominent nucleoli, admixed with a background population of small
lymphocytes. There were occasional perivascular spaces and scattered
macrophages. Cystic degeneration accompanied by hemorrhage and
siderophages was prominently displayed. Although there were lym-
phocyte poor areas where the tumor cells appeared to form more
confluent sheets, the nuclear features remained those of B2-type. The
tumor had infiltrated into but not through the capsule (modified
Masaoka stage I). Leukemic infiltrates were not seen. The tumor cells
were evaluated for their cell membrane reactivity with epidermal
growth factor receptor (EGFR) using the anti-EGFR mouse monoclo-
nal antibody (clone E30; DakoCytomation, Glostrup, Denmark). The
guidelines of the College of American Pathologists for HER2/cerb-B2
were used to grade EGFR membrane expression. EGFR cell mem-
brane staining of a score of 1� (faint incomplete) to 2� (moderate
but complete) was detected in 20% of the tumor cells (Fig 2B). The

Fig 1. The (A1, A2) top two panels were
taken at the level just below the carina and
the (B1, B2) bottom panels were taken at
the level of the right pulmonary artery. The
images on the (A1, B1) left were taken in
October 2005 and images on the (A2, B2)
right were taken in January 2006.
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tumor cells were negative for c-KIT membrane staining with the
rabbit antihuman CD117 polyclonal antibody (DakoCytomation).
These findings of EGFR positivity and c-KIT negativity were con-
sistent with previous reports of tyrosine kinase expression in thy-
momas.7,8 The tumor tissue was also subjected to fluorescence in
situ hybridization (FISH) analysis using the dual-color LSI EGFR/
CEP 7 probe (Vysis, Downers Grove, IL; Fig 2C). A total of 60 cells
were enumerated. The average number of EGFR signals per cell was
3.2, giving an average ratio of EGFR to chromosome 7 centromere
signal of 1.53. This was higher than the minimum ratio of 1.3, pro-
posed by Ionescu et al9 as the definition of EGFR gene amplication,
suggesting that the thymoma did have amplification of EGFR. FISH
using the LSI BCR/ABL1 dual fusion translocation probe in conjunc-
tion with the LSI ASS confirmed that the fusion BCR/ABL1 signal was
absent in all 200 nuclei enumerated. Pleural biopsy revealed fibrosis
and chronic inflammation.

Possible mechanisms of action leading to this clinical response
include the inhibition of Src, EGFR, or Arg tyrosine kinases by dasat-
inib. The biologic interactions between Src and EGFR have been well
characterized. These involve the physical association of Src with EGFR
resulting from ligand activation of EGFR, tyrosine phosphorylation
on EGFR by Src, and regulation of EGFR degradation by Src.10 Be-
cause dasatinib inhibits the kinase activity of Src and EGFR,1 it is
possible that EGFR activity may be inhibited directly and/or indirectly,
the latter through Src inhibition. A recent study showed that dasatinib
was able to induce apoptosis in EGFR-dependent lung cancer cells and
Src inhibition was thought to play a role.5 The Src kinases, Lck and
Fyn, are important in T cell and thymic development.11 It is therefore
conceivable that inhibition of these kinases may also contribute to the
observed response. Dasatinib is also a potent inhibitor of Arg tyrosine
kinase at nanomolar concentrations (F. Lee, Bristol-Myers Squibb,
personal communication, March 2006). Arg tyrosine kinase has been
shown to be overexpressed in thymomas and the expression is corre-
lated with stage.12 Although the thymoma in this case was stage I, Arg
kinase inhibition could still be involved in the response seen.

Further studies should be carried out to understand and define
the biologic mechanisms by which the thymoma responded to dasat-
inib. Clinical trials should also be conducted to confirm this observa-

tion and will potentially benefit patients especially those who have
unresectable masses or who are unfit for surgery.
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Fig 2. (A) Neoplastic epithelial cells of
type B2 thymoma with vesicular chromatin
and distinct nucleoli admixed with lympho-
cytes (hematoxylin and eosin, original mag-
nification �400). (B) Partial and complete cell
membrane staining for epidermal growth
factor receptor (EGFR). (C) LSI EGFR/CEP7
dual color probe (Vysis, Downers Grove, IL)
showing five copies of the EGFR gene (red
signals) and two copies of chromosome 7
(green signals).
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