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ABSTRACT

The advent of targeted molecular therapy against
the EML4-ALK fusion gene is the latest thera-
peutic intervention for a subset of patients with
non-small cell lung cancer (NSCLC). Crizotinib
(Xalkori) is an orally available small molecule
tyrosine kinase inhibitor proven in clinical trials
to significantly impact progression free survival
and overall response rate. We present a case of
a 56-year-old male with NSCLC whose lack of a
positive treatment response to this therapy led
to the clinical suspicion and identification of the
underdiagnosed entity known as synchronous
multiple primary lung cancer (SMPLC).
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1. INTRODUCTION

Lung Cancer is the leading cause of cancer related
mortality in the United States and worldwide [1]. In non-
small cell lung cancer (NSCLC), EML 4-ALK is a fusion
gene responsible for encoding a cytoplasmic chimeric
protein with constitutive kinase activity [2]. Crizotinib
(Xalkori) is an orally available small molecule mesenchy-
mal-epithelial transition/ALK multi-targeted receptor ki-
nase inhibitor proven in early phase clinical trials to im-
pact disease control rates in NSCLC.

2. CASE REPORT

A 56-year-old Caucasian male with a sixty pack year
tobacco abuse history presents to the clinic with com-
plaints of two weeks of generalized malaise and new
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onset dyspnea on exertion. He denies fevers, chills, pro-
ductive cough, swollen glands, night sweats, or weight
loss. A chest x-ray revealed multiple bilateral pulmonary
nodules with a right upper lobe mass highly concerning
for malignancy. A computed tomography (CT) scan of
the chest abdomen and pelvis was performed and upon
initial review of the film the patient was sent to the emer-
gency department as a right pulmonary embolus, large
pericardial effusion, left renal vein thrombosis, and right
upper lobe mass with multiple pulmonary nodules was
diagnosed.

Upon evaluation, the patient was afebrile with a sys-
tolic blood pressure of 90/60 and heart rate of 120. Car-
diac examination revealed sinus tachycardia and findings
consistent with cardiac tamponade. The remainder of the
physical exam was unremarkable. An electrocardiogram
revealed electrical alternans. A bedside echocardiogram
revealed a massive pericardial effusion. Emergent peri-
cardiocentesis was performed and 1800 ml of hemor-
rhagic fluid drained. IVC filter placement, pericardial
window with chest tube insertion, and nodule biopsy was
performed by Thoracic surgery. Fluid cytology along with
pathology from the lung nodules and pericardium was
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Figure 1. Fluid cytology along with pathology
from the lung nodules and pericardium was posi-
tive for malignant pulmonary adenocarcinoma.
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positive for malignant pulmonary adenocarcinoma (Fig- and left lung with a large intensely FDG avid mass in the
ure 1). The patient was referred to Oncology for further right upper lobe, significant cervical and mediastinal
evaluation and treatment. PET CT of chest, abdomen and adenopathy with left chest wall metastases. (Figure 2(a)).
pelvis revealed multiple FDG avid nodules in the right Testing for EGFR and ALK gene rearrangement was re-

(b)

Figure 2. (a) Initial PET CT of chest, abdomen and pelvis revealed multiple FDG avid nodules in the right and left lung with a large
intensely FDG avid mass in the right upper lobe, significant cervical and mediastinal adenopathy with left chest wall metastases; (b)
CT scan three months after treatment started showed initially suspected mixed response with interval increase in the size of the right
upper lobe mass measuring approximately 9.3 x 9.1 x 4.4 cm, previously 6.1 x 6.4 x 4.4 cm. There was near complete resolution of
previously seen bilateral pulmonary nodules as well as the size of supraclavicular and mediastinal lymph nodes.
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quested revealing positive ALK gene translocation and
Crizotinib 250 mg twice daily was prescribed.

Three months later, repeat CT scan showed initially
suspected mixed response with interval increase in the
size of the right upper lobe mass measuring approxi-
mately 9.3 x 9.1 x 4.4 cm, previously 6.1 x 6.4 x 4.4 cm.
There was near complete resolution of previously seen
bilateral pulmonary nodules as well as the size of supra-
clavicular and mediastinal lymph nodes (Figure 2(b)).
Due to discordant tumor response to therapy, biopsy of
the right upper lobe mass was performed by interven-
tional radiology for histology and ALK gene testing with
concern that the lesion may be negative for the ALK
gene translocation. Interestingly, pathology and immuno-
histochemical staining of the mass revealed a second pri-
mary consistent with small cell lung carcinoma (SCLC)
(Figure 3). The patient is currently receiving systemic
chemotherapy with carboplatin and etoposide for limited
stage small cell lung cancer. Crizotinib therapy will be
resumed after completion of therapy for SCLC.

3. DISCUSSION

For most patients with NSCLC, cytotoxic systemic
chemotherapy remains first line treatment [3]. However,
over the last five years novel therapeutic strategies for a
subset of patients have emerged. NSCLC patients with
activating mutations in the receptor tyrosine kinase epi-
dermal growth factor receptor (EGFR) have sensitivity to
EGFR tyrosine kinase inhibitors (TKI), specifically ge-
fitinib or erlotinib [4]. In the landmark IPASS study, ge-
fitinib was proven to be superior to cytotoxic chemothe-
rapy for patients with known EGFR mutations in ad-
vanced, untreated disease [5].

In 2007, Soda et al. identified the newest molecular
driver mutation in NSCLC susceptible to targeted ther-
apy, the EML4-ALK fusion gene [6]. A small inversion
within chromosome 2p, expresses a chimeric tyrosine Ki-
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Figure 3. Pathology and immunohistochemical staining of the
right upper lobe mass revealed a second primary consistent
with small cell lung carcinoma (SCLC).
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nase in which the N-terminal portion of the echinoderm
microtubule-associated protein-like 4 (EML4) is fused to
the intracellular kinase domain of anaplastic lymphoma
kinase (ALK) [7]. Only 2% - 7% of NSCLC harbor the
EML4-ALK fusion [8]. Tumor cells with this rear-
rangement are susceptible to ALK kinase inhibitors fa-
cilitating downstream suppression of survival signaling
pathways [9]. Crizotinib, a small molecule ALK tyrosine
kinase inhibitor, is the latest targeted therapeutic treat-
ment for NSCLC. In 2009, the results of crizotinib ther-
apy in the first 19 patients with ALK-rearranged NSCLC
were presented [10]. Overall response rate was found to
be 53% (ten responders out of the first 19 patients) and
five additional patients with stable disease resulting in a
disease control (overall response rate + stable disease)
rate of 79%. Another early phase clinical trial reported
that crizotinib therapy resulted in tumor shrinkage or sta-
ble disease in 82 patients with advanced NSCLC in 2010
[11]. Overall response rate was 57% and 33% of patients
were noted to have stable disease resulting in a disease
control rate of 90%. Finally, in 2011 treatment efficacy
data from two clinical trials of 255 ALK-rearranged
NSCLC patients resulted in the conditional approval by
the FDA of crizotinib [12]. Results included a response
rate of 61% with an estimated progression free survival
of nearly 10 months.

Shaw et al. reported that patients with EML4-ALK
mutant tumors were significantly younger, more likely to
be male, light or never smokers and have histology of
adenocarcinoma with signet ring cell subtype [13]. How-
ever, subsequent studies have shown that EML4-ALK
has been variably identified in both smokers and non-
smokers [14].

Synchronous multiple primary lung cancer (SMPLC)
is defined by Martini et al. as lung cancers simultane-
ously diagnosed of either different histological types or
two tumors of the same histological type in separate
lobes without involvement of common lymphatics [15].
Wang et al. reported in 1999 on the potential etiology of
SMPLC being secondary to increased tobacco exposure
resulting in mutations in tumor suppressor genes [16].
An accurate diagnosis is crucial as prognosis and treat-
ment options vary between metastatic disease and multi-
ple primary lung cancers. The incidence of SMPLC is
rare and the literature reports a range from 3.7% to 8.0%
[17].

In conclusion, our case highlights the clinical rele-
vance of the phenomena that is SMPLC. First, it reminds
us of the necessity to avoid the misconception of a “mixed
or partial response” when treating suspected metastatic
lung disease as this directly impacts patient treatment and
prognosis. Secondly, it suggests that the low reported in-
cidence of SMPLC may be secondary to a low clinical
suspicion in practice.
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