
Development of c-Kit-
expressing Small-Cell Lung
Cancer in a Chronic Myeloid
Leukemia Patient During
Imatinib Treatment

Imatinib inhibits the activities of
three oncogenic tyrosine kinases—Abl,
c-Kit, and platelet-derived growth factor
receptor (PDGFR)—with similar affin-
ity. Imatinib exerts important clinical
activities in cancers in which any of
these three tyrosine kinases play a causal
role in the transformation process (e.g.,
Abl and chronic myeloid leukemia
[CML]) (1–3). In particular, imatinib
has marked clinical activity in patients
affected by gastrointestinal stromal tu-
mors (GIST), a type of cancer frequently

caused by activating mutations of
c-KIT; in this setting, the presence of
c-KIT mutations are an important pre-
dictor of the clinical response to ima-
tinib (4).

Although c-Kit and PDGFR are ex-
pressed in several more common can-
cers, such as prostate cancer and glio-
blastomas (PDGFR) or small-cell lung
cancer (SCLC; c-Kit), the absence of a
structural alteration such as a mutation
makes their relationship to malignant
transformation less evident than that of
c-Kit to GIST and thus the rationale for
imatinib use in these cancers is weaker
than it is for CML and GIST. Nonethe-
less, the use of imatinib to treat SCLC is
particularly intriguing because this can-
cer has been found to express stem cell
factor, the ligand of c-Kit (5). However,
no mutations in the c-KIT gene or struc-
tural alterations in the c-Kit protein have
been reproducibly found in SCLC. Here
we report on an exceptional case that
illustrates the difference between the
two categories of tumors: those with
structurally altered tyrosine kinases and
those that just express them. A 50-year-
old male patient (FP) with interferon-
resistant chronic-phase CML was started,
after providing written informed con-
sent, on imatinib (400 mg/day) in De-
cember of 1999. He tolerated the treat-
ment without any major side effect and
had a complete cytogenetic response by
June of 2000. The dosage of imatinib
was increased to 600 mg/day in October
of 2001, and the patient subsequently
(since May of 2002) tested negative for
the Bcr-Abl transcript by a nested re-
verse transcription–polymerase chain
reaction assay (�3 logs decrease by
quantitative PCR).

The patient continued to smoke
20–30 cigarettes per day while receiv-

ing imatinib treatment. In May of 2003,
he complained of shortness of breath
and asthenia. A left pleural effusion was
present, and a mediastinal mass of 9 cm
originating from the left main bronchus
was identified by chest x-ray and CAT
scan. The patient underwent bronchos-
copy and was subsequently diagnosed
with SCLC. No evidence of metastatic
disease was found.

Figure 1 shows that cells obtained
from the original lung tumor biopsy
sample from this patient showed uni-
form cytoplasmic expression of c-Kit
protein when stained with an anti-Kit
antibody. Sequencing of exons 9, 11,
and 13 of the c-KIT gene in DNA iso-
lated from the tumor biopsy sample re-
vealed no mutations or deletions.

Because the lung tumor was not
amenable to radical surgery, the pa-
tient was treated with three cycles of
cyclophosphamide– epirubicin–vinc-
ristin, followed by three cycles of car-
boplatin– etoposide. He obtained a
very good partial response (87% re-
duction in tumor area) and underwent
consolidation x-ray treatment (5500
cGy). To avoid possible interference
between imatinib and the cytotoxic
drugs (6), imatinib treatment was tem-
porarily discontinued in June of 2003
and resumed after the completion of
chemotherapy in November of 2003.
Unfortunately, the patient developed a
central nervous system relapse in Jan-
uary of 2004 and, despite further x-ray
treatment, died of progressive SCLC
in May of 2004, while his CML was
still in cytogenetic and molecular
remission.

A preliminary report has documented
the low antitumor activity of imatinib in
patients affected with advanced SCLC
(7). However, in the patient reported on

Fig. 1. Expression of c-Kit pro-
tein in small-cell lung cancer
cells obtained from the diagnostic
biopsy sample of patient FP de-
tected after autoclave antigen re-
trieval by immunohistochemistry
with a rabbit polyclonal anti-
human CD117 (c-Kit) antibody
(A4502, 1:50 dilution; Dako,
Glostrup, Denmark). Neoplastic
cells displayed uniform cytoplas-
mic staining for c-Kit expression
(brown), whereas stromal cells
did not (arrow). Magnification
�914.
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here, the tumor actually developed while
the patient was being treated with ima-
tinib and despite the uniform expression
of c-Kit in his tumor. This case epito-
mizes the importance of targeting early
events in cancer that are causally related
to the transformation process.
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